SEQUENCE LISTING 

<110> Yurieva, Olga 
Kuriyan, John 
O'Donnell, Michael E. 
Jeruzalmi, David 

<12 0> ENZYME DERIVED FROM THERMOPHILIC ORGANISMS THAT 

FUNCTION AS A CHROMOSOMAL REPLICASE , PREPARATION AND 
USES THEREOF 

<130> 22221/1050 

<140> 09/642,218 
<141> 2000-08-18 

<150> 60/143,202 
<151> 1997-04-08 

<150> 09/057,416 
<151> 1998-04-08 

<160> 117 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2007 
<212> DNA 

<213> Thermus thermophilus 
<400> 1 

tccgggggtg gggttcccag gtagaccccg gcccctcccg tgagcccctt tacccaggcc 60 
gccacctcct ccaggggggc caaggcgtgc aaggagagga acgtccgcac eacgccctat 12 0 
actagccttg tgagcgccct ctaccgccgc ttccgccccc tcaccttcca ggaggtggtg 18 0 
gggcaggagc acgtgaagga gcccctcctc aaggccatcc gggaggggag gctcgcccag 240 
gcctacctct tctccgggcc caggggcgtg ggcaagacca ccacggcgag gctcctcgcc 300 
atggcggtgg ggtgccaggg ggaagacccc ccttgcgggg tctgccccca ctgccaggcg 360 
gtgcagaggg gcgcccaccc ggacgtggtg gacattgacg ccgccagcaa caactccgtg 42 0 
gaggacgtgc gggagctgag ggaaaggatc cacctcgccc ccctctctgc ccccaggaag 48 0 
gtcttcatcc tggacgaggc ccacatgctc tccaaaagcg ccttcaacgc cctcctcaag 540 
accctggagg agcccccgcc ccacgtcctc ttcgtcttcg ccaccaccga gcccgagagg 600 
atgcccccca ccatcctctc ccgcacccag cacttccgct tccgccgcct cacggaggag 660 
gagatcgcct ttaagctccg gcgcatcctg gaggccgtgg ggcgggaggc ggaggaggag 720 
gccctcctcc tcctcgcccg cctggcggac ggggccctta gggacgcgga aagcctcctg 780 
gagcgcttcc tcctcctgga aggccccctc acccggaagg aggtggagcg cgccctaggc 840 
tcccccccag ggaccggggt ggccgagatc gccgcctccc tcgcgagggg gaaaacggcg 900 
gaggccctgg gcctcgcccg gcgcctctac ggggaagggt acgccccgag gagcctggtc 960 



1 



tcgggccttt tggaggtgtt ccgggaaggc ctctacgccg ccttcggcct cgcgggaacc 1020 
ccccttcccg ccccgcccca ggccctgatc gccgccatga ccgccctgga cgaggccatg 1080 
gagcgcctcg cccgccgctc cgacgcctta agcctggagg tggccctcct ggaggcggga 1140 
agggccctgg ccgccgaggc cctaccccag cccacgggcg ctccttcccc agaggtcggc 1200 
cccaagccgg aaagcccccc gaccccggaa cccccaaggc ccgaggaggc gcccgacctg 12 60 
cgggagcggt ggcgggcctt cctcgaggcc ctcaggccca ccctacgggc cttcgtgcgg 1320 
gaggcccgcc cggaggtccg ggaaggccag ctctgcctcg ctttccccga ggacaaggcc 1380 
ttccactacc gcaaggcctc ggaacagaag gtgaggctcc tccccctggc ccaggcccat 1440 
ttcggggtgg aggaggtcgt cctcgtcctg gagggagaaa aaaaaagcct gagcccaagg 1500 
ccccgcccgg ccccacctcc tgaagcgccc gcacccccgg gccctcccga ggaggaggta 1560 
gaggeggagg aagcggcgga ggaggccccg gaggaggcct tgaggcgggt ggtccgcctc 1620 
ctgggggggc gggtgctctg ggtgcggcgg cccaggaccc gggaggcgcc ggaggaggaa 168 0 
cccctgagcc aagacgagat agggggtact ggtatataat gggggcatga cgcggaccac 1740 
cgacctcgga caagagaccg tggacaacat cctcaagcgc ctccgccgta ttgagggcca 1800 
ggtgcggggg ctccagaaga tggtggccga gggccgcccc tgcgacgagg tcctcaccca 18 60 
gatgaccgcc accaagaagg ccatggaggc ggcggccacc ctgatcctcc acgagttcct 1920 
gaacgtctgc gccgccgagg tctccgaggg caaggtgaac cccaagaagc ccgaggagat 1980 
cgccaccatg ctgaagaact tcatcta 2007 



<210> 2 
<211> 529 
<212> PRT 

<213> Thermus thermophilus 
<400> 2 

Met Ser Ala Leu Tyr Arg Arg Phe Arg Pro Leu Thr Phe Gin Glu Val 
15 10 15 

Val Gly Gin Glu His Val Lys Glu Pro Leu Leu Lys Ala lie Arg Glu 
20 25 30 

Gly Arg Leu Ala Gin Ala Tyr Leu Phe Ser Gly Pro Arg Gly Val Gly 
35 40 45 

Lys Thr Thr Thr Ala Arg Leu Leu Ala Met Ala Val Gly Cys Gin Gly 
50 55 60 

Glu Asp Pro Pro Cys Gly Val Cys Pro His Cys Gin Ala Val Gin Arg 
65 70 75 80 

Gly Ala His Pro Asp Val Val Asp lie Asp Ala Ala Ser Asn Asn Ser 
85 90 95 

Val Glu Asp Val Arg Glu Leu Arg Glu Arg lie His Leu Ala Pro Leu 
100 105 110 

Ser Ala Pro Arg Lys Val Phe lie Leu Asp Glu Ala His Met Leu Ser 



2 



115 



120 



125 



Lys Ser Ala Phe 
130 

His Val Leu Phe 
145 

Thr lie Leu Ser 



Glu Glu lie Ala 
180 

Glu Ala Glu Glu 
195 

Ala Leu Arg Asp 
210 

Gly Pro Leu Thr 
225 

Gly Thr Gly Val 



Ala Glu Ala Leu 
260 

Pro Arg Ser Leu 
275 

Tyr Ala Ala Phe 
290 

Ala Leu lie Ala 
305 

Ala Arg Arg Ser 



Gly Arg Ala Leu 
340 

Ser Pro Glu Val 
355 

Pro Arg Pro Glu 



Asn Ala Leu Leu 
135 

Val Phe Ala Thr 
150 

Arg Thr Gin His 
165 

Phe Lys Leu Arg 



Glu Ala Leu Leu 
200 

Ala Glu Ser Leu 
215 

Arg Lys Glu Val 
230 

Ala Glu lie Ala 
245 

Gly Leu Ala Arg 



Val Ser Gly Leu 
280 

Gly Leu Ala Gly 
295 

Ala Met Thr Ala 
310 

Asp Ala Leu Ser 
325 

Ala Ala Glu Ala 



Gly Pro Lys Pro 
360 

Glu Ala Pro Asp 



Lys Thr Leu Glu 
140 

Thr Glu Pro Glu 
155 

Phe Arg Phe Arg 
170 

Arg lie Leu Glu 
185 

Leu Leu Ala Arg 



Leu Glu Arg Phe 
220 

Glu Arg Ala Leu 
235 

Ala Ser Leu Ala 
250 

Arg Leu Tyr Gly 
265 

Leu Glu Val Phe 



Thr Pro Leu Pro 
300 

Leu Asp Glu Ala 
315 

Leu Glu Val Ala 
330 

Leu Pro Gin Pro 
345 

Glu Ser Pro Pro 



Leu Arg Glu Arg 



Glu Pro Pro Pro 



Arg Met Pro Pro 
160 

Arg Leu Thr Glu 
175 

Ala Val Gly Arg 
190 

Leu Ala Asp Gly 
205 

Leu Leu Leu Glu 



Gly Ser Pro Pro 
240 

Arg Gly Lys Thr 
255 

Glu Gly Tyr Ala 
270 

Arg Glu Gly Leu 
285 

Ala Pro Pro Gin 



Met Glu Arg Leu 
320 

Leu Leu Glu Ala 
335 

Thr Gly Ala Pro 
350 

Thr Pro Glu Pro 
365 

Trp Arg Ala Phe 



3 



370 

Leu Glu Ala Leu 
385 

Pro Glu Val Arg 



Ala Phe His Tyr 
420 

Leu Ala Gin Ala 
435 

Gly Glu Lys Lys 
450 

Glu Ala Pro Ala 
465 

Glu Ala Ala Glu 



Leu Leu Gly Gly 
500 

Ala Pro Glu Glu 
515 

lie 



375 

Arg Pro Thr Leu 
390 

Glu Gly Gin Leu 
405 

Arg Lys Ala Ser 



His Phe Gly Val 
440 

Ser Leu Ser Pro 
455 

Pro Pro Gly Pro 
470 

Glu Ala Pro Glu 
485 

Arg Val Leu Trp 



Glu Pro Leu Ser 
520 



380 

Arg Ala Phe Val 
395 

Cys Leu Ala Phe 
410 

Glu Gin Lys Val 
425 

Glu Glu Val Val 



Arg Pro Arg Pro 
460 

Pro Glu Glu Glu 
475 

Glu Ala Leu Arg 
490 

Val Arg Arg Pro 

505 

Gin Asp Glu lie 



Arg Glu Ala Arg 
400 

Pro Glu Asp Lys 
415 

Arg Leu Leu Pro 
430 

Leu Val Leu Glu 
445 

Ala Pro Pro Pro 



Val Glu Ala Glu 
480 

Arg Val Val Arg 
495 

Arg Thr Arg Glu 
510 

Gly Gly Thr Gly 
525 



<210> 3 
<211> 1590 
<212> DNA 

<213> Thermus thermophilus 
<400> 3 

gtgagcgccc tctaccgccg cttccgcccc ctcaccttcc aggaggtggt ggggcaggag 60 
cacgtgaagg agcccctcct caaggccatc cgggagggga ggctcgccca ggcctacctc 120 
ttctccgggc ccaggggcgt gggcaagacc accacggcga ggctcctcgc catggcggtg 180 
gggtgccagg gggaagaccc cccttgcggg gtctgccccc actgccaggc ggtgcagagg 240 
ggcgcccacc cggacgtggt ggacattgac gccgccagca acaactccgt ggaggacgtg 300 
cgggagctga gggaaaggat ccacctcgcc cccctctctg cccccaggaa ggtcttcatc 360 
ctggacgagg cccacatgct ctccaaaagc gccttcaacg ccctcctcaa gaccctggag 420 
gagcccccgc cccacgtcct cttcgtcttc gccaccaccg agcccgagag gatgcccccc 480 
accatcctct cccgcaccca gcacttccgc ttccgccgcc tcacggagga ggagatcgcc 540 



4 



tttaagctcc ggcgcatcct ggaggccgtg gggcgggagg cggaggagga ggccctcctc 600 
ctcctcgccc gcctggcgga cggggccctt agggacgcgg aaagcctcct ggagcgcttc 660 
ctcctcctgg aaggccccct cacccggaag gaggtggagc gcgccctagg ctccccccca 720 
gggaccgggg tggccgagat cgccgcctcc ctcgcgaggg ggaaaacggc ggaggccctg 7 80 
ggcctcgccc ggcgcctcta cggggaaggg tacgccccga ggagcctggt ctcgggcctt 840 
ttggaggtgt tccgggaagg cctctacgcc gccttcggcc tcgcgggaac cccccttccc 900 
gccccgcccc aggccctgat cgccgccatg accgccctgg acgaggccat ggagcgcctc 960 
gcccgccgct ccgacgcctt aagcctggag gtggccctcc tggaggcggg aagggccctg 1020 
gccgccgagg ccctacccca gcccacgggc gctccttccc cagaggtcgg ccccaagccg 108 0 
gaaagccccc cgaccccgga acccccaagg cccgaggagg cgcccgacct gcgggagcgg 114 0 
tggcgggcct tcctcgaggc cctcaggccc accctacggg ccttcgtgcg ggaggcccgc 1200 
ccggaggtcc gggaaggcca gctctgcctc gctttccccg aggacaaggc cttccactac 12 60 
cgcaaggcct cggaacagaa ggtgaggctc ctccccctgg cccaggccca tttcggggtg 132 0 
gaggaggtcg tcctcgtcct ggagggagaa aaaaaaagcc tgagcccaag gccccgcccg 138 0 
gccccacctc ctgaagcgcc cgcacccccg ggccctcccg aggaggaggt agaggcggag 1440 
gaagcggcgg aggaggcccc ggaggaggcc ttgaggcggg tggtccgcct cctggggggg 1500 
cgggtgctct gggtgcggcg gcccaggacc cgggaggcgc cggaggagga acccctgagc 1560 
caagacgaga tagggggtac tggtatataa 1590 



<210> 4 
<211> 464 
<212> PRT 

<213> Thermus thermophilus 
<400> 4 

Met Ser Ala Leu Tyr Arg Arg Phe Arg Pro Leu Thr Phe Gin Glu Val 
15 10 15 

Val Gly Gin Glu His Val Lys Glu Pro Leu Leu Lys Ala lie Arg Glu 
20 25 30 

Gly Arg Leu Ala Gin Ala Tyr Leu Phe Ser Gly Pro Arg Gly Val Gly 
35 40 45 

Lys Thr Thr Thr Ala Arg Leu Leu Ala Met Ala Val Gly Cys Gin Gly 
50 55 60 

Glu Asp Pro Pro Cys Gly Val Cys Pro His Cys Gin Ala Val Gin Arg 
65 70 75 80 

Gly Ala His Pro Asp Val Val Asp lie Asp Ala Ala Ser Asn Asn Ser 
85 90 95 

Val Glu Asp Val Arg Glu Leu Arg Glu Arg lie His Leu Ala Pro Leu 
100 105 110 

Ser Ala Pro Arg Lys Val Phe lie Leu Asp Glu Ala His Met Leu Ser 
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115 



120 



125 



Lys Ser Ala Phe 
130 

His Val Leu Phe 
145 

Thr lie Leu Ser 



Glu Glu lie Ala 
180 

Glu Ala Glu Glu 
195 

Ala Leu Arg Asp 
210 

Gly Pro Leu Thr 
225 

Gly Thr Gly Val 



Ala Glu Ala Leu 
260 

Pro Arg Ser Leu 
275 

Tyr Ala Ala Phe 
290 

Ala Leu lie Ala 
305 

Ala Arg Arg Ser 



Gly Arg Ala Leu 
340 

Ser Pro Glu Val 
355 

Pro Arg Pro Glu 



Asn Ala Leu Leu 
135 

Val Phe Ala Thr 
150 

Arg Thr Gin His 
165 

Phe Lys Leu Arg 



Glu Ala Leu Leu 
200 

Ala Glu Ser Leu 
215 

Arg Lys Glu Val 
230 

Ala Glu lie Ala 
245 

Gly Leu Ala Arg 



Val Ser Gly Leu 
280 

Gly Leu Ala Gly 
295 

Ala Met Thr Ala 
310 

Asp Ala Leu Ser 
325 

Ala Ala Glu Ala 



Gly Pro Lys Pro 
360 

Glu Ala Pro Asp 



Lys Thr Leu Glu 
140 

Thr Glu Pro Glu 
155 

Phe Arg Phe Arg 
170 

Arg lie Leu Glu 
185 

Leu Leu Ala Arg 



Leu Glu Arg Phe 

220 

Glu Arg Ala Leu 
235 

Ala Ser Leu Ala 

250 

Arg Leu Tyr Gly 
265 

Leu Glu Val Phe 



Thr Pro Leu Pro 
300 

Leu Asp Glu Ala 
315 

Leu Glu Val Ala 
330 

Leu Pro Gin Pro 
345 

Glu Ser Pro Pro 



Leu Arg Glu Arg 



Glu Pro Pro Pro 



Arg Met Pro Pro 
160 

Arg Leu Thr Glu 
175 

Ala Val Gly Arg 
190 

Leu Ala Asp Gly 
205 

Leu Leu Leu Glu 



Gly Ser Pro Pro 
240 

Arg Gly Lys Thr 
255 

Glu Gly Tyr Ala 
270 

Arg Glu Gly Leu 
285 

Ala Pro Pro Gin 



Met Glu Arg Leu 

320 

Leu Leu Glu Ala 
335 

Thr Gly Ala Pro 
350 

Thr Pro Glu Pro 
365 

Trp Arg Ala Phe 
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370 



375 



380 



Leu Glu Ala Leu 
385 

Pro Glu Val Arg 



Ala Phe His Tyr 
420 

Leu Ala Gin Ala 
435 

Gly Glu Lys Lys 
450 



Arg Pro Thr Leu 
390 

Glu Gly Gin Leu 
405 

Arg Lys Ala Ser 



His Phe Gly Val 
440 

Lys Pro Glu Pro 
455 



Arg Ala Phe Val 
395 

Cys Leu Ala Phe 
410 

Glu Gin Lys Val 
425 

Glu Glu Val Val 



Lys Ala Pro Pro 
460 



Arg Glu Ala Arg 
400 

Pro Glu Asp Lys 
415 

Arg Leu Leu Pro 
430 

Leu Val Leu Glu 
445 

Gly Pro Thr Ser 



<210> 5 
<211> 454 
<212> PRT 

<213> Thermus thermophilus 
<400> 5 

Met Ser Ala Leu Tyr Arg Arg Phe Arg Pro Leu Thr Phe Gin Glu Val 
15 10 15 

Val Gly Gin Glu His Val Lys Glu Pro Leu Leu Lys Ala lie Arg Glu 
20 25 30 

Gly Arg Leu Ala Gin Ala Tyr Leu Phe Ser Gly Pro Arg Gly Val Gly 
35 40 45 

Lys Thr Thr Thr Ala Arg Leu Leu Ala Met Ala Val Gly Cys Gin Gly 
50 55 60 

Glu Asp Pro Pro Cys Gly Val Cys Pro His Cys Gin Ala Val Gin Arg 
65 70 75 80 

Gly Ala His Pro Asp Val Val Asp lie Asp Ala Ala Ser Asn Asn Ser 
85 90 95 

Val Glu Asp Val Arg Glu Leu Arg Glu Arg lie His Leu Ala Pro Leu 
100 105 110 
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Ser Ala Pro Arg Lys Val Phe lie Leu Asp Glu Ala His Met Leu Ser 
115 120 125 



Lys Ser Ala Phe Asn Ala Leu Leu Lys Thr Leu Glu Glu Pro Pro Pro 
130 135 140 

His Val Leu Phe Val Phe Ala Thr Thr Glu Pro Glu Arg Met Pro Pro 
145 150 155 160 

Thr lie Leu Ser Arg Thr Gin His Phe Arg Phe Arg Arg Leu Thr Glu 
165 170 175 

Glu Glu lie Ala Phe Lys Leu Arg Arg lie Leu Glu Ala Val Gly Arg 
180 185 190 

Glu Ala Glu Glu Glu Ala Leu Leu Leu Leu Ala Arg Leu Ala Asp Gly 
195 200 205 

Ala Leu Arg Asp Ala Glu Ser Leu Leu Glu Arg Phe Leu Leu Leu Glu 
210 215 220 

Gly Pro Leu Thr Arg Lys Glu Val Glu Arg Ala Leu Gly Ser Pro Pro 
225 230 235 240 

Gly Thr Gly Val Ala Glu lie Ala Ala Ser Leu Ala Arg Gly Lys Thr 
245 250 255 

Ala Glu Ala Leu Gly Leu Ala Arg Arg Leu Tyr Gly Glu Gly Tyr Ala 
260 265 270 

Pro Arg Ser Leu Val Ser Gly Leu Leu Glu Val Phe Arg Glu Gly Leu 
275 280 285 

Tyr Ala Ala Phe Gly Leu Ala Gly Thr Pro Leu Pro Ala Pro Pro Gin 
290 295 300 

Ala Leu lie Ala Ala Met Thr Ala Leu Asp Glu Ala Met Glu Arg Leu 
305 310 315 320 

Ala Arg Arg Ser Asp Ala Leu Ser Leu Glu Val Ala Leu Leu Glu Ala 
325 330 335 

Gly Arg Ala Leu Ala Ala Glu Ala Leu Pro Gin Pro Thr Gly Ala Pro 
340 345 350 

Ser Pro Glu Val Gly Pro Lys Pro Glu Ser Pro Pro Thr Pro Glu Pro 
355 360 365 
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Pro Arg Pro Glu 
370 

Leu Glu Ala Leu 
385 

Pro Glu Val Arg 



Ala Phe His Tyr 
420 

Leu Ala Gin Ala 
435 



Glu Ala Pro Asp 
375 

Arg Pro Thr Leu 

390 

Glu Gly Gin Leu 
405 

Arg Lys Ala Ser 



His Phe Gly Val 
440 



Leu Arg Glu Arg 
380 

Arg Ala Phe Val 
395 

Cys Leu Ala Phe 
410 

Glu Gin Lys Val 
425 

Glu Glu Val Val 



Trp Arg Ala Phe 



Arg Glu Ala Arg 
400 

Pro Glu Asp Lys 
415 

Arg Leu Leu Pro 
430 

Leu Val Leu Glu 
445 



Gly Glu Lys Lys Lys Ala 
450 



<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

cgcaagcttc acgcstacct sttctccggs ac 32 



<210> 7 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<400> 7 

His Ala Tyr Leu Phe Ser Gly Thr 
1 5 



<210> 8 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cgcgaattcg tgctcsggsg gctcctcsag sgtc 34 



<210> 9 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<400> 9 

Lys Thr Leu Glu Glu Pro Pro Glu His 
1 5 



<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gcgcggatcc ggagggagaa aaaaaaagcc tcagccca 38 



<210> 11 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

gcgcggatcc ggagggagag aagaaaagcc tcagccca 38 



<210> 12 
<211> 28 
<212> DNA 



10 



<213> 



Artificial Sequence 



<220> 



<223> 



Description of Artificial Sequence: primer 



<400> 



12 



gaatt. 



aaatt cgcgcttcgg gaggtggg 



28 



<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gcgcgaattc gcgcttcggg aggtggg 2 7 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<210> 15 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

gtggtgcata tggtgagcgc cctctaccgc c 31 

<210> 16 
<211> 31 
<212> DNA 



<400> 



14 



gcgcgaattc gggcgcttca ggaggtggg 



29 



11 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

gtggtggtcg acccaggagg gccacctcca g 



<210> 17 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<220> 

<221> PEPTIDE 
<222> (2) 

<223> X is any aa at position 2 
<220> 

<221> PEPTIDE 
<222> (3) 

<223> X is any aa at position 3 
<220> 

<221> PEPTIDE 
<222> (5) 

<223> X is any aa at position 5 
<400> 17 

Gly Xaa Xaa Gly Xaa Gly Lys Thr 
1 5 



<210> 18 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<400> 18 

Lys Pro Asp Pro Lys Ala Pro Pro Gly Pro Thr Ser 
15 10 
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<210> 19 

<211> 180 

<212> PRT 

<213> Escherichia coli 

<400> 19 

Met Ser Tyr Gin Val Leu Ala Arg Lys Trp Arg Pro Gin Thr Phe Ala 
1 5 10 15 

Asp Val Val Gly Gin Glu His Val Leu Thr Ala Leu Ala Asn Gly Leu 
20 25 30 

Ser Leu Gly Arg lie His His Ala Tyr Leu Phe Ser Gly Thr Arg Gly 
35 40 45 

Val Gly Lys Thr Ser lie Ala Arg Leu Leu Ala Lys Gly Leu Asn Cys 
50 55 60 

Glu Thr Gly lie Thr Ala Thr Pro Cys Gly Val Cys Asp Asn Cys Arg 
65 70 75 80 

Glu lie Glu Gin Gly Arg Phe Val Asp Leu lie Glu lie Asp Ala Ala 
85 90 95 

Ser Arg Thr Lys Val Glu Asp Thr Arg Asp Leu Leu Asp Asn Val Gin 
100 105 110 

Tyr Ala Pro Ala Arg Gly Arg Phe Lys Val Tyr Leu lie Asp Glu Val 
115 120 125 

His Met Leu Ser Arg His Ser Phe Asn Ala Leu Leu Lys Thr Leu Glu 
130 135 140 

Glu Pro Pro Glu His Val Lys Phe Leu Leu Ala Thr Thr Asp Pro Gin 
145 150 155 160 

Lys Leu Pro Val Thr lie Leu Ser Arg Cys Leu Gin Phe His Leu Lys 
165 170 175 

Ala Leu Asp Val 
180 



<210> 20 
<211> 180 
<212> PRT 
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<213> Bacillus subtilis 



<400> 20 

Met Ser Tyr Gin Ala Leu Tyr Arg Val Phe Arg Pro Gin Arg Phe Glu 
15 10 15 

Asp Val Val Gly Gin Glu His lie Thr Lys Thr Leu Gin Asn Ala Leu 
20 25 30 

Leu Gin Lys Lys Phe Ser His Ala Tyr Leu Phe Ser Gly Pro Arg Gly 
35 40 45 

Thr Gly Lys Thr Ser Ala Ala Lys lie Phe Ala Lys Ala Val Asn Cys 
50 55 60 

Glu His Ala Pro Val Asp Glu Pro Cys Asn Glu Cys Ala Ala Cys Lys 
65 70 75 80 

Gly lie Thr Asn Gly Ser lie Ser Asp Val lie Glu lie Asp Ala Ala 
85 90 95 

Ser Asn Asn Gly Val Asp Glu lie Arg Asp lie Arg Asp Lys Val Lys 
100 105 110 

Phe Ala Pro Ser Ala Val Thr Tyr Lys Val Tyr lie lie Asp Glu Val 
115 120 125 

His Met Leu Ser lie Gly Ala Phe Asn Ala Leu Leu Lys Thr Leu Glu 
130 135 140 

Glu Pro Pro Glu His Cys lie Phe He Leu Ala Thr Thr Glu Pro His 
145 150 155 160 

Lys He Pro Leu Thr lie lie Ser Arg Cys Gin Arg Phe Asp Phe Lys 
165 170 175 



Arg He Thr Ser 
180 



<210> 21 
<211> 294 
<212> PRT 

<213> Escherichia coli 
<400> 21 

Met Ser Tyr Gin Val Leu Ala Arg Lys Trp Arg Pro Gin Thr Phe Ala 
15 10 15 
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Asp Val Val Gly Gin Glu His Val Leu Thr Ala Leu Ala Asn Gly Leu 
20 25 30 



Ser Leu Gly Arg lie His His Ala Tyr Leu Phe Ser Gly Thr Arg Gly 
35 40 45 

Val Gly Lys Thr Ser lie Ala Arg Leu Leu Ala Lys Gly Leu Asn Cys 
50 55 60 

Glu Thr Gly lie Thr Ala Thr Pro Cys Gly Val Cys Asp Asn Cys Arg 
65 70 75 80 

Glu lie Glu Gin Gly Arg Phe Val Asp Leu lie Glu lie Asp Ala Ala 
85 90 95 

Ser Arg Thr Lys Val Glu Asp Thr Arg Asp Leu Leu Asp Asn Val Gin 
100 105 110 

Tyr Ala Pro Ala Arg Gly Arg Phe Lys Val Tyr Leu lie Asp Glu Val 
115 120 125 

His Met Leu Ser Arg His Ser Phe Asn Ala Leu Leu Lys Thr Leu Glu 
130 135 140 

Glu Pro Pro Glu His Val Lys Phe Leu Leu Ala Thr Thr Asp Pro Gin 
145 150 155 160 

Lys Leu Pro Val Thr lie Leu Ser Arg Cys Leu Gin Phe His Leu Lys 
165 170 175 

Ala Leu Asp Val Glu Gin lie Arg His Gin Leu Glu His lie Leu Asn 
180 185 190 

Glu Glu His lie Ala His Glu Pro Arg Ala Leu Gin Leu Leu Ala Arg 
195 200 205 

Ala Ala Glu Gly Ser Leu Arg Asp Ala Leu Ser Leu Thr Asp Gin Ala 
210 215 220 

He Ala Ser Gly Asp Gly Gin Val Ser Thr Gin Ala Val Ser Ala Met 
225 230 235 240 

Leu Gly Thr Leu Asp Asp Asp Gin Ala Leu Ser Leu Val Glu Ala Met 
245 250 255 

Val Glu Ala Asn Gly Glu Arg Val Met Ala Leu He Asn Glu Ala Ala 
260 265 270 
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Ala Arg Gly lie Glu Trp Glu Ala Leu Leu Val Glu Met Leu Gly Leu 
275 280 285 



Leu His Arg lie Ala Met 
290 



<210> 22 
<211> 294 
<212> PRT 

<213> Haemophilus influenzae 
<400> 22 

Met Ser Tyr Gin Val Leu Ala Arg Lys Trp Arg Pro Lys Thr Phe Ala 
15 10 15 

Asp Val Val Gly Gin Glu His lie lie Thr Ala Leu Ala Asn Gly Leu 
20 25 30 

Lys Asp Asn Arg Leu His His Ala Tyr Leu Phe Ser Gly Thr Arg Gly 
35 40 45 

Val Gly Lys Thr Ser lie Ala Arg Leu Phe Ala Lys Gly Leu Asn Cys 
50 55 60 

Val His Gly Val Thr Ala Thr Pro Cys Gly Glu Cys Glu Asn Cys Lys 
65 70 75 80 

Ala lie Glu Gin Gly Asn Phe lie Asp Leu lie Glu lie Asp Ala Ala 
85 90 95 

Ser Arg Thr Lys Val Glu Asp Thr Arg Glu Leu Leu Asp Asn Val Gin 
100 105 110 

Tyr Lys Pro Val Val Gly Arg Phe Lys Val Tyr Leu lie Asp Glu Val 
115 120 125 

His Met Leu Ser Arg His Ser Phe Asn Ala Leu Leu Lys Thr Leu Glu 
130 135 140 

Glu Pro Pro Glu Tyr Val Lys Phe Leu Leu Ala Thr Thr Asp Pro Gin 
145 150 155 160 

Lys Leu Pro Val Thr lie Leu Ser Arg Cys Leu Gin Phe His Leu Lys 
165 170 175 

Ala Leu Asp Glu Thr Gin lie Ser Gin His Leu Ala His lie Leu Thr 
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180 



185 



190 



Gin Glu Asn lie 
195 

Ala Ala Gin Gly 
210 

lie Ala Met Gly 
225 

Leu Gly Leu Leu 



His Gin Gly Asn 
260 

Asp Ala Ala Gly 
275 



Pro Phe Glu Asp 
200 

Ser lie Arg Asp 
215 

Asp Arg Gin Val 
230 

Asp Asp Asn Tyr 
245 

Gly Glu Leu Leu 



Asp Trp Asp Lys 
280 



Pro Ala Leu Val 



Ser Leu Ser Leu 
220 

Thr Asn Asn Val 
235 

Ser Val Asp lie 
250 

Met Arg Thr Leu 
265 

Leu Leu Gly Glu 



Lys Leu Ala Lys 
205 

Thr Asp Gin Ala 



Val Ser Asn Met 
240 

Leu Tyr Ala Leu 
255 

Gin Arg Val Ala 
270 

Cys Ala Glu Lys 
285 



Leu His Gin lie Ala Leu 
290 



<210> 23 
<211> 294 
<212> PRT 

<213> Bacillus subtilis 
<400> 23 

Met Ser Tyr Gin Ala Leu Tyr Arg Val Phe Arg Pro Gin Arg Phe Glu 
15 10 15 

Asp Val Val Gly Gin Glu His lie Thr Lys Thr Leu Gin Asn Ala Leu 
20 25 30 

Leu Gin Lys Lys Phe Ser His Ala Tyr Leu Phe Ser Gly Pro Arg Gly 
35 40 45 

Thr Gly Lys Thr Ser Ala Ala Lys lie Phe Ala Lys Ala Val Asn Cys 
50 55 60 

Glu His Ala Pro Val Asp Glu Pro Cys Asn Glu Cys Ala Ala Cys Lys 
65 70 75 80 

Gly lie Thr Asn Gly Ser lie Ser Asp Val lie Glu lie Asp Ala Ala 
85 90 95 
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Ser Asn Asn Gly Val Asp Glu lie Arg Asp lie Arg Asp Lys Val Lys 
100 105 110 



Phe Ala Pro Ser Ala Val Thr Tyr Lys Val Tyr lie lie Asp Glu Val 
115 120 125 

His Met Leu Ser lie Gly Ala Phe Asn Ala Leu Leu Lys Thr Leu Glu 
130 135 140 

Glu Pro Pro Glu His Cys lie Phe lie Leu Ala Thr Thr Glu Pro His 
145 150 155 160 

Lys lie Pro Leu Thr lie lie Ser Arg Cys Gin Arg Phe Asp Phe Lys 
165 170 175 

Arg lie Thr Ser Gin Ala lie Val Gly Arg Met Asn Lys lie Val Asp 
180 185 190 

Ala Glu Gin Leu Gin Val Glu Glu Gly Ser Leu Glu lie lie Ala Ser 
195 200 205 

Ala Ala His Gly Gly Met Arg Asp Ala Leu Ser Leu Leu Asp Gin Ala 
210 215 220 

lie Ser Phe Ser Gly Asp lie Leu Lys Val Glu Asp Ala Leu Leu lie 
225 230 235 240 

Thr Gly Ala Val Ser Gin Leu Tyr lie Gly Lys Leu Ala Lys Ser Leu 
245 250 255 

His Asp Lys Asn Val Ser Asp Ala Leu Glu Thr Leu Asn Glu Leu Leu 
260 265 270 

Gin Gin Gly Lys Asp Pro Ala Lys Leu lie Glu Asp Met lie Phe Tyr 
275 280 285 

Phe Arg Asp Met Leu Leu 
290 



<210> 24 
<211> 300 
<212> PRT 

<213> Caulobacter crescentus 
<400> 24 

Asp Ala Tyr Thr Val Leu Ala Arg Lys Tyr Arg Pro Arg Thr Phe Glu 
15 10 15 
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Asp Leu lie Gly Gin Glu Ala Met Val Arg Thr Leu Ala Asn Ala Phe 
20 25 30 



Ser Thr Gly Arg lie Ala His Ala Phe Met Leu Thr Gly Val Arg Gly 
35 40 45 

Val Gly Lys Thr Thr Thr Ala Arg Leu Leu Ala Arg Ala Leu Asn Tyr 
50 55 60 

Glu Thr Asp Thr Val Lys Gly Pro Ser Val Asp Leu Thr Thr Glu Gly 
65 70 75 80 

Tyr His Cys Arg Ser lie lie Glu Gly Arg His Met Asp Val Leu Glu 
85 90 95 

Leu Asp Ala Ala Ser Arg Thr Lys Val Asp Glu Met Arg Glu Leu Leu 
100 105 110 

Asp Gly Val Arg Tyr Ala Pro Val Glu Ala Arg Tyr Lys Val Tyr lie 
115 120 125 

lie Asp Glu Val His Met Leu Ser Thr Ala Ala Phe Asn Ala Leu Leu 
130 135 140 

Lys Thr Leu Glu Glu Pro Pro Pro His Ala Lys Phe lie Phe Ala Thr 
145 150 155 160 

Thr Glu lie Arg Lys Val Pro Val Thr lie Leu Ser Arg Cys Gin Arg 
165 170 175 

Phe Asp Leu Arg Arg Val Glu Pro Asp Val Leu Val Lys His Phe Asp 
180 185 190 

Arg lie Ser Ala Lys Glu Gly Ala Arg lie Glu Met Asp Ala Leu Ala 
195 200 205 

Leu lie Ala Arg Ala Ala Glu Gly Ser Val Arg Asp Gly Leu Ser Leu 
210 215 220 

Leu Asp Gin Ala lie Val Gin Thr Glu Arg Gly Gin Thr Val Thr Ser 
225 230 235 240 

Thr Val Val Arg Asp Met Leu Gly Leu Ala Asp Arg Ser Gin Thr lie 
245 250 255 

Ala Leu Tyr Glu His Val Met Ala Gly Lys Thr Lys Asp Ala Leu Glu 
260 265 270 
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Gly Phe Arg Ala Leu Trp Gly Phe Gly Ala Asp Pro Ala Val Val Met 
275 280 285 



Leu Asp Val Leu Asp His Cys His Ala Ser Ala Val 
290 295 300 



<210> 25 
<211> 260 
<212> PRT 

<213> Mycoplasma genitalium 
<400> 25 

Met His Gin Val Phe Tyr Gin Lys Tyr Arg Pro lie Asn Phe Lys Gin 
15 10 15 

Thr Leu Gly Gin Glu Ser lie Arg Lys lie Leu Val Asn Ala lie Asn 

20 25 30 

Arg Asp Lys Leu Pro Asn Gly Tyr lie Phe Ser Gly Glu Arg Gly Thr 
35 40 45 

Gly Lys Thr Thr Phe Ala Lys lie lie Ala Lys Ala lie Asn Cys Leu 
50 55 60 

Asn Trp Asp Gin lie Asp Val Cys Asn Ser Cys Asp Val Cys Lys Ser 
65 70 75 80 

lie Asn Thr Asn Ser Ala lie Asp lie Val Glu lie Asp Ala Ala Ser 
85 90 95 

Lys Asn Gly lie Asn Asp lie Arg Glu Leu Val Glu Asn Val Phe Asn 
100 105 110 

His Pro Phe Thr Phe Lys Lys Lys Val Tyr lie Leu Asp Glu Ala His 
115 120 125 

Met Leu Thr Thr Gin Ser Trp Gly Gly Leu Leu Lys Thr Leu Glu Glu 
130 135 140 

Ser Pro Pro Tyr Val Leu Phe lie Phe Thr Thr Thr Glu Phe Asn Lys 
145 150 155 160 

lie Pro Leu Thr lie Leu Ser Arg Cys Gin Ser Phe Phe Phe Lys Lys 
165 170 175 

lie Thr Ser Asp Leu lie Leu Glu Arg Leu Asn Asp lie Ala Lys Lys 



20 



180 



185 



190 



Glu Lys lie Lys lie Glu 
195 

Ser Gin Gly Ser Leu Arg 
210 

lie Ser Leu lie Val Lys 
225 230 

Leu lie Ser Leu lie Glu 
245 



Lys Asp Ala Leu lie 
200 

Asp Gly Leu Ser Leu 
215 

Lys Leu Val Leu Leu 
235 

Met Gin Asn Leu Leu 
250 



Lys lie Ala Asp Leu 
205 

Leu Asp Gin Leu Ala 
220 

Met Leu Lys Lys His 
240 

Leu Leu Lys Gin Phe 
255 



Tyr Gin Glu lie 
260 



<210> 26 
<211> 289 
<212> PRT 

<213> Thermus thermophilus 
<400> 26 

Val Ser Ala Leu Tyr Arg Arg Phe Arg Pro Leu Thr Phe Gin Glu Val 
15 10 15 

Val Gly Gin Glu His Val Lys Glu Pro Leu Leu Lys Ala lie Arg Glu 
20 25 30 

Gly Arg Leu Ala Gin Ala Tyr Leu Phe Ser Gly Pro Arg Gly Val Gly 
35 40 45 

Lys Thr Thr Thr Ala Arg Leu Leu Ala Met Ala Val Gly Cys Gin Gly 
50 55 60 

Glu Asp Pro Pro Cys Gly Val Cys Pro His Cys Gin Ala Val Gin Arg 
65 70 75 80 

Gly Ala His Pro Asp Val Val Asp lie Asp Ala Ala Ser Asn Asn Ser 
85 90 95 

Val Glu Asp Val Arg Glu Leu Arg Glu Arg lie His Leu Ala Pro Leu 
100 105 110 

Ser Ala Pro Arg Lys Val Phe lie Leu Asp Glu Ala His Met Leu Ser 
115 120 125 
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Lys Ser Ala Phe 
130 

His Val Leu Phe 
145 

Thr lie Leu Ser 



Glu Glu lie Ala 
180 

Glu Ala Glu Glu 
195 

Ala Leu Arg Asp 
210 

Gly Pro Leu Thr 
225 

Gly Thr Gly Val 



Ala Glu Ala Leu 
260 

Pro Arg Ser Leu 
275 

Tyr 



Asn Ala Leu Leu 
135 

Val Phe Ala Thr 
150 

Arg Thr Gin His 
165 

Phe Lys Leu Arg 



Glu Ala Leu Leu 
200 

Ala Glu Ser Leu 
215 

Arg Lys Glu Val 
230 

Ala Glu lie Ala 
245 

Gly Leu Ala Arg 



Val Ser Gly Leu 
280 



Lys Thr Leu Glu 
140 

Thr Glu Pro Glu 
155 

Phe Arg Phe Arg 
170 

Arg lie Leu Glu 
185 

Leu Leu Ala Arg 



Leu Glu Arg Phe 
220 

Glu Arg Ala Leu 
235 

Ala Ser Leu Ala 
250 

Arg Leu Tyr Gly 
265 

Leu Glu Val Phe 



Glu Pro Pro Pro 



Arg Met Pro Pro 
160 

Arg Leu Thr Glu 
175 

Ala Val Gly Arg 
190 

Leu Ala Asp Gly 
205 

Leu Leu Leu Glu 



Gly Ser Pro Pro 
240 

Arg Gly Lys Thr 
255 

Glu Gly Tyr Ala 
270 

Arg Glu Gly Leu 
285 



<210> 27 
<211> 101 
<212> RNA 

<213> Thermus thermophilus 
<400> 27 

guccuggagg gagaaaaaaa aagccugagc ccaaggcccc gcccggcccc accuccugaa 60 
gcgcccgcac ccccgggccc ucccgaggag gagguagagg c 101 



<210> 28 
<211> 11 
<212> PRT 

<213> Thermus thermophilus 
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<400> 28 

Val Leu Glu Gly Glu Lys Lys Ser Leu Ser Pro 
15 10 



<210> 29 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (6) 

<223> N at position 6 is either G or C 
<220> 

<221> unsure 
<222> (12) 

<223> N at position 12 is either G or C 
<220> 

<221> unsure 
<222> (21) 

<223> N at position 21 is either G or C 
<400> 29 

cacgcntacc tnttctccgg nac 23 



<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (7) 

<223> N at position 7 is either G or C 
<220> 

<221> unsure 
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<222> (10) 

<223> N at position 10 is either G or C 
<220> 

<221> unsure 
<222> (19) 

<223> N at position 19 is either G or C 
<220> 

<221> unsure 
<222> (22) 

<223> N at position 22 is either G or C 
<400> 30 

gtgctcnggn ggctcctcnt cngtc 25 

<210> 31 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

gtgggatccg tggttctgga tctcgatgaa gaa 33 



<210> 32 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 32 

gtgggatcca cggsctstcs gagcagaag 29 



<210> 33 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 33 

gcgggatcct caacgaggac ctctccatct tcaa 



34 



<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 34 

gcgggatcct tgtcgtcsag sgtsagsgcg tcgta 35 



<210> 35 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 35 

gggaaggacc agcgcgtact ccccctgctc ctaggtgtg 39 



<210> 36 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 36 

gtgtggatcc ttcttcttsc ccatsgc 27 



<210> 37 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

25 



<400> 37 

caccgattcc agtggtgcct aggtgtg 



27 



<210> 38 
<211> 3G 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 38 

caacacctgg tgttccagga gcctgtgctt 30 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 39 

ccagaatcgt ctgctggtcg tag 23 



<210> 40 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 40 

agcaccctgg aggagcttc 19 



<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

26 



<400> 41 

catgtcgtac tgggtgtac 



19 



<210> 42 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (7) 

<223> N at position 7 is A, C, G, or T 
<220> 

<221> unsure 
<222> (8) 

<223> N at position 8 is A, C, G, or T 
<220> 

<221> unsure 
<222> (13) 

<223> N at position 13 is A, C, G, or T 
<220> 

<221> unsure 
<222> (14) 

<223> N at position 14 is A, C, G, or T 
<400> 42 

gtsgtsnnsg acnnsgagac sacsggg 27 



<210> 43 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (8) 
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<223> N at position 8 is A, C, G, or T 
<220> 

<221> unsure 
<222> (9) 

<223> N at position 9 is A, C, G, or T 
<220> 

<221> unsure 
<222> (17) 

<223> N at position 17 is A, C, G, or T 
<220> 

<221> unsure 
<222> (18) 

<223> N at position 18 is A, C, G, or T 
<400> 43 

gaasccsnng tcgaasnngg cgttgtg 27 



<210> 44 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 44 

cggggatcca cctcaatcac ctcgtgg 27 



<210> 45 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 45 

cggggatccg ccaccttgcg gctccgggtg 30 



<210> 46 
<211> 31 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 46 

gcgctctaga cgagttccca aagcgtgcgg t 31 



<210> 47 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 47 

cgcgtctaga tcacctgtat ccaga 25 



<210> 48 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 48 

gcggcgcata tggtggtggt cctggacctg gag 33 



<210> 49 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 49 

cgcgtctaga tcacctgtat ccaga 25 



<210> 50 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 50 

gtsctsgtsa agacscactt 20 



<210> 51 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 51 

sagsagsgcg ttgaasgtgt g 21 



<210> 52 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 52 

ctcgttggtg aaagtttccg tg 22 



<210> 53 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

cgtccagttc atcgccggaa agga 24 



<210> 54 
<211> 27 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 54 

tctggcaaca cgttctggag cacatcc 27 



<210> 55 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 55 

tgctggcgtt catcttcagg atg 23 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 56 

catcctgaag atgaacgcca gca 23 



<210> 57 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 57 

aggttatcca caggggtcat gtgca 25 



<210> 58 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 58 

gtgtgtcata tgaacataac ggttcccaa 2 9 

<210> 59 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 59 

gcgcgaattc tcccttgtgg aaggcttag 29 

<210> 60 
<211> 13 
<212> PRT 

<213> Thermus thermophilus 
<400> 60 

Arg Val Glu Leu Asp Tyr Asp Ala Leu Thr Leu Asp Asp 
15 10 



<210> 61 
<211> 14 
<212> PRT 

<213> Thermus thermophilus 
<400> 61 

Phe Phe lie Glu lie Gin Asn His Gly Leu Ser Glu Gin Lys 
1 5 10 



<210> 62 
<211> 8 
<212> PRT 

<213> Thermus thermophilus 
<400> 62 

Phe Phe lie Glu lie Gin Asn His 
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1 



5 



<210> 63 
<211> 8 
<212> PRT 

<213> Thermus thermophilus 
<400> 63 

Tyr Asp Ala Leu Thr Leu Asp Asp 
1 5 



<210> 64 
<211> 6 
<212> PRT 

<213> Thermus thermophilus 
<400> 64 

Ala Met Gly Lys Lys Lys 
1 5 



<210> 65 
<211> 9 
<212> PRT 

<213> Thermus thermophilus 
<400> 65 

Phe Asn Lys Ser His Ser Ala Ala Tyr 
1 5 



<210> 66 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<220> 

<221> PEPTIDE 
<222> (3) 

<223> Xaa at position 3 is undefined 
<220> 

<221> PEPTIDE 
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<222> (5) 

<223> Xaa at position 5 is undefined 
<400> 66 

Val Val Xaa Asp Xaa Glu Thr Thr Gly 
1 5 



<210> 67 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<220> 

<221> PEPTIDE 
<222> (4) 

<223> Xaa at position 4 is undefined 
<220> 

<221> PEPTIDE 
<222> (7) 

<223> Xaa at position 7 is undefined 
<400> 67 

His Asn Ala Xaa Phe Asp Xaa Gly Phe 
1 5 



<210> 68 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<220> 

<221> PEPTIDE 
<222> (3) 

<223> Xaa at position 3 is undefined 
<220> 

<221> PEPTIDE 
<222> (5) 

<223> Xaa at position 5 is undefined 
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<400> 68 

Val Val Xaa Asp Xaa Glu Thr Thr Gly 
1 5 



<210> 69 
<211> 7 
<212> PRT 

<213> Thermus thermophilus 
<400> 69 

Val Leu Val Lys Thr His Leu 
1 5 



<210> 70 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: peptide 
<400> 70 

His Arg Ala Leu Tyr Asp 
1 5 



<210> 71 
<211> 7 
<212> PRT 

<213> Thermus thermophilus 
<400> 71 

His Thr Phe Asn Ala Leu Leu 
1 5 



<210> 72 
<211> 34 
<212> PRT 

<213> Escherichia coli 
<400> 72 

Asp Arg Tyr Phe Leu Glu Leu lie Arg Thr Gly Arg Pro Asp Glu Glu 
15 10 15 
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Ser Tyr Leu His Ala Ala Val Glu Leu Ala Glu Ala Arg Gly Leu Pro 
20 25 30 



Val Val 



<210> 73 
<211> 34 
<212> PRT 

<213> Vibrio cholerae 
<400> 73 

Asp His Phe Tyr Leu Glu Leu lie Arg Thr Gly Arg Ala Asp Glu Glu 
15 10 15 

Ser Tyr Leu His Phe Ala Leu Asp Val Ala Glu Gin Tyr Asp Leu Pro 
20 25 30 

Val Val 



<210> 74 
<211> 34 
<212> PRT 

<213> Haemophilus influenzae 
<400> 74 

Asp His Phe Tyr Leu Ala Leu Ser Arg Thr Gly Arg Pro Asn Glu Glu 
15 10 15 

Arg Tyr lie Gin Ala Ala Leu Lys Leu Ala Glu Arg Cys Asp Leu Pro 
20 25 30 

Leu Val 



<210> 75 
<211> 34 
<212> PRT 

<213> Rickettsia prowazekii 



<400> 75 

Asp Arg Phe Tyr Phe Glu lie Met Arg His Asp Leu Pro Glu Glu Gin 



5 10 15 
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Phe lie Glu Asn Ser Tyr lie Gin lie Ala Ser Glu Leu Ser lie Pro 
20 25 30 



He Val 



<210> 76 
<211> 34 
<212> PRT 

<213> Helicobacter pylori 
<400> 76 

Asp Asp Phe Tyr Leu Glu lie Met Arg His Gly He Leu Asp Gin Arg 
15 10 15 

Phe lie Asp Glu Gin Val He Lys Met Ser Leu Glu Thr Gly Leu Lys 
20 25 30 

lie He 



<210> 77 
<211> 34 
<212> PRT 

<213> Synechocystis sp . 
<400> 77 

Asp Asp Tyr Tyr Leu Glu He Gin Asp His Gly Ser Val Glu Asp Arg 
15 10 15 

Leu Val Asn He Asn Leu Val Lys He Ala Gin Glu Leu Asp He Lys 
20 25 30 

He Val 



<210> 78 
<211> 34 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 78 

Asp Asn Tyr Phe Leu Glu Leu Met Asp His Gly Leu Thr He Glu Arg 
15 10 15 
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Arg Val Arg Asp Gly Leu Leu Glu lie Gly Arg Ala Leu Asn lie Pro 
20 25 30 



Pro Leu 



<210> 79 
<211> 46 
<212> PRT 

<213> Escherichia coli 
<400> 79 

Asn Lys Arg Arg Ala Lys Asn Gly Glu Pro Pro Leu Asp lie Ala Ala 
1 5 10 15 

lie Pro Leu Asp Asp Lys Lys Ser Phe Asp Met Leu Gin Arg Ser Glu 
20 25 30 

Thr Thr Ala Val Phe Gin Leu Glu Ser Arg Gly Met Lys Asp 
35 40 45 



<210> 80 
<211> 46 
<212> PRT 

<213> Vibrio cholerae 
<400> 80 

Asn Pro Arg Leu Lys Lys Ala Gly Lys Pro Pro Val Arg lie Glu Ala 
15 10 15 

lie Pro Leu Asp Asp Ala Arg Ser Phe Arg Asn Leu Gin Asp Ala Lys 
20 25 30 

Thr Thr Ala Val Phe Gin Leu Glu Ser Arg Gly Met Lys Glu 
35 40 45 



<210> 81 
<211> 46 
<212> PRT 

<213> Haemophilus influenzae 
<400> 81 

Asn Val Arg Met Val Arg Glu Gly Lys Pro Arg Val Asp lie Ala Ala 
15 10 15 
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lie Pro Leu Asp Asp Pro Glu Ser Phe Glu Leu Leu Lys Arg Ser Glu 
20 25 30 



Thr Thr Ala Val Phe Gin Leu Glu Ser Arg Gly Met Lys Asp 
35 40 45 



<210> 82 
<211> 46 
<212> PRT 

<213> Rickettsia prowazekii 
<400> 82 

Cys Lys Lys Leu Leu Lys Glu Gin Gly He Lys He Asp Phe Asp Asp 
15 10 15 

Met Thr Phe Asp Asp Lys Lys Thr Tyr Gin Met Leu Cys Lys Gly Lys 
20 25 30 

Gly Val Gly Val Phe Gin Phe Glu Ser He Gly Met Lys Asp 
35 40 45 



<210> 83 
<211> 45 
<212> PRT 

<213> Helicobacter pylori 
<400> 83 

Leu Lys He He Lys Thr Gin His Lys He Ser Val Asp Phe Leu Ser 
15 10 15 

Leu Asp Met Asp Asp Pro Lys Val Tyr Lys Thr He Gin Ser Gly Asp 
20 25 30 

Thr Val Gly He Phe Gin He Glu Ser Gly Met Phe Gin 
35 40 45 



<210> 84 
<211> 46 
<212> PRT 

<213> Synechocystis sp . 
<400> 84 

Gin Glu Arg Lys Ala Leu Gin He Arg Ala Arg Thr Gly Ser Lys Lys 
15 10 15 
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Leu Pro Asp Asp 
20 

Leu Glu Gly lie 

35 



Val Lys Lys Thr 



Phe Gin Leu Glu 
40 



His Lys Leu Leu 
25 

Ser Gin Gly Met 



Glu Ala Gly Asp 
30 

Lys Gin 
45 



<210> 85 
<211> 46 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 85 

lie Asp Asn Val Arg Ala Asn Arg Gly lie Asp Leu Asp Leu Glu Ser 
15 10 15 

Val Pro Leu Asp Asp Lys Ala Thr Tyr Glu Leu Leu Gly Arg Gly Asp 
20 25 30 

Thr Leu Gly Val Phe Gin Leu Asp Gly Gly Pro Met Arg Asp 
35 40 45 



<210> 86 
<211> 1141 
<212> DNA 

<213> Thermus thermophilus 
<400> 86 

atgggccggg agctccgctt cgcccacctc caccagcaca cccagttctc cctcctggac 60 
ggggcgccga agctttccga cctcctcaag tgggtggagg agacgacccc cgaggacccc 120 
gccttggcca. tgaccgacca cggcaacctc ttcggggccg tagagttcta caagaaggcc 180 
gccgaaatgg gcatcgagcc catcctgggt acgaggcctt acgtggcggc ggaaagcccg 240 
tttgaccgca agcggggaaa gggcctagac gggggctact ttcacctcac cctcctcgcc 300 
aaggacttca cggggtacca gaacctggtg cgcctggcga gccgggctta cctggagggg 360 
ttttacgaaa agccccggat tgaccgggag atcctgcgcg agcgccgagg gcctcatcgc 420 
ctctcggggt gcctcggggc ggagatcccc cagttcatcc tccaggaccg tctggacctg 480 
gccgaggccc ggctcaacga ggacctctcc atcttcaagg accgcttctt cattcacatc 540 
cagaaccacg gcctccccga gcagaaaaag gtcaacgagg tcctcaagga gttcgcccga 600 
aagtacggcc tggggatggt ggccaccaac gacggccatt acgggaggaa ggaggcccgc 660 
agcgcccacg aggttttcct cgccatccag tccaagagca ccctggacga ccccggggcc 720 
gttggctttc ccctgcggga gttctacgtg aagacccccg aggagacgtg cgggccggtg 780 
ttccccgagg aggagtgggg ggacgagccc tttgacaaca ccgtggagat cgcccgcatg 840 
tgcaacgtgg agctgcccat cgggacaaga tggtctaccc gaatcccccg cttccccctc 900 
cccgagggac cggggaccga ggccaagtac ctaatggagc taaccttcaa ggggcccctc 960 
cgccgttacc cggaccgaat caccgagggt ttctaccggg aggttttccg ccttttgggg 1020 
aagcttcccc cccacgggca cggggaggcc ttggccgagg ccttggccca ggtggagcgg 1080 
gaggcttggg agaggctcat gaagagcctc cccccctttg accggggtcc aaggagttcc 1140 
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<210> 87 
<211> 394 
<212> PRT 

<213> Thentius thermophilus 
<400> 87 

Met Gly Arg Glu Leu Arg Phe Ala His Leu His Gin His Thr Gin Phe 
15 10 15 

Ser Leu Leu Asp Gly Ala Pro Lys Leu Ser Asp Leu Leu Lys Trp Val 
20 25 30 

Glu Glu Thr Thr Pro Glu Asp Pro Ala Leu Ala Met Thr Asp His Gly 
35 40 45 

Asn Leu Phe Gly Ala Val Glu Phe Tyr Lys Lys Ala Ala Glu Met Gly 
50 55 60 

lie Glu Pro lie Leu Gly Thr Arg Pro Tyr Val Ala Ala Glu Ser Pro 
65 70 75 80 

Phe Asp Arg Lys Arg Gly Lys Gly Leu Asp Gly Gly Tyr Phe His Leu 
85 90 95 

Thr Leu Leu Ala Lys Asp Phe Thr Gly Tyr Gin Asn Leu Val Arg Leu 
100 105 110 

Ala Ser Arg Ala Tyr Leu Glu Gly Phe Tyr Glu Lys Pro Arg lie Asp 
115 120 125 

Arg Glu lie Leu Arg Glu Arg Arg Gly Pro His Arg Leu Ser Gly Cys 
130 135 140 

Leu Gly Ala Glu lie Pro Gin Phe lie Leu Gin Asp Arg Leu Asp Leu 
145 150 155 160 

Phe Phe lie Glu lie Gin Asn His Gly Leu Ser Glu Gin Lys Ala Glu 
165 170 175 

Ala Arg Leu Asn Glu Asp Leu Ser lie Phe Lys Asp Arg Phe Phe lie 
180 185 190 

His lie Gin Asn His Gly Leu Pro Glu Gin Lys Lys Val Asn Glu Val 
195 200 205 
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Leu Lys Glu Phe Ala Arg Lys Tyr Gly Leu Gly Met Val Ala Thr Asn 
210 215 220 

Asp Gly His Tyr Gly Arg Lys Glu Ala Arg Ser Ala His Glu Val Phe 
225 230 235 240 

Leu Ala lie Gin Ser Lys Ser Thr Leu Asp Asp Pro Gly Ala Val Gly 
245 250 255 

Phe Pro Leu Arg Glu Phe Tyr Val Lys Thr Pro Glu Glu Thr Cys Gly 
260 265 270 

Pro Val Phe Pro Glu Glu Glu Trp Gly Asp Glu Pro Phe Asp Asn Thr 
275 280 285 

Val Glu lie Ala Arg Met Cys Asn Val Glu Leu Pro lie Gly Thr Arg 
290 295 300 

Trp Ser Thr Arg lie Pro Arg Phe Pro Leu Pro Glu Gly Pro Gly Thr 
305 310 315 320 

Glu Ala Lys Tyr Leu Met Glu Leu Thr Phe Lys Gly Pro Leu Arg Arg 
325 330 335 

Tyr Pro Asp Arg lie Thr Glu Gly Phe Tyr Arg Glu Val Phe Arg Leu 
340 345 350 

Leu Gly Lys Leu Pro Pro His Gly His Gly Glu Ala Leu Ala Glu Ala 
355 360 365 

Leu Ala Gin Val Glu Arg Glu Ala Trp Glu Arg Leu Met Lys Ser Leu 
370 375 380 

Pro Pro Phe Asp Arg Gly Pro Arg Ser Ser 
385 390 



<210> 88 
<211> 198 
<212> PRT 

<213> Thermus thermophilus 
<400> 88 

Val Glu Arg Val Val Arg Thr Leu Leu Asp Gly Arg Phe Leu Leu Glu 
15 10 15 

Glu Gly Val Gly Leu Trp Glu Trp Arg Tyr Pro Phe Pro Leu Glu Gly 
20 25 30 
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Glu Ala Val Val Val Leu Asp Leu Glu Thr Thr Gly Leu Ala Gly Leu 
35 40 45 



Asp Glu Val lie 
50 

Leu Pro Phe Gin 
65 

Ser Trp Asn Leu 



Ser Leu Glu Glu 
100 

Thr Leu Val lie 
115 

Ala Leu Glu Gly 
130 

Leu Arg Leu Ala 
145 

Asp Ala Leu Ser 



Ala Leu Glu Asp 
180 

Tyr Met Leu Thr 
195 



Glu Val Gly Leu 
55 

Ser Leu Val Arg 
70 

Thr Gly lie Pro 
85 

Val Leu Glu Lys 



His Asn Ala Ala 
120 

Leu Gly Tyr Arg 
135 

Arg Arg Gly Leu 
150 

Glu Val Leu Glu 
165 

Val Glu Arg Thr 



Ser Gly 



Leu Arg Leu Glu 
60 

Pro Leu Pro Pro 
75 

Arg Glu Ala Leu 
90 

Ala Tyr Pro Leu 
105 

Phe Asp Leu Gly 



Leu Glu Asn Pro 
140 

Pro Gly Leu Arg 
155 

Leu Pro Arg Arg 
170 

Leu Ala Val Val 
185 



Gly Gly Arg Arg 



Ala Glu Ala Arg 
80 

Glu Glu Ala Pro 
95 

Arg Gly Asp Ala 
110 

Phe Leu Arg Pro 
125 

Val Val Asp Ser 



Arg Tyr Gly Leu 
160 

Thr Cys His Arg 
175 

His Glu Val Tyr 
190 



<210> 89 
<211> 182 
<212> PRT 

<213> Deinococcus radiociurans 
<220> 

<221> PEPTIDE 
<222> (79) 

<223> X at position 79 is undefined 
<400> 89 

Pro Trp Pro Gin Asp Val Val Val Phe Asp Leu Glu Thr Thr Gly Phe 
15 10 15 
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Ser Pro Ala Ser 
20 

Gly Gly Gin lie 

35 

Thr Arg Pro Asp 
50 

Val His Gly lie 
65 

Asp Val Leu Pro 



Ala His Asn Val 
100 

Arg Leu Gly Leu 
115 

Leu Ser Arg Arg 
130 

Leu Ala Glu Arg 
145 

Ser Tyr Gly Asp 



Ala Ala lie Val 



Asp Glu Thr Leu 
40 

Gly Ser Met Leu 
55 

Ser Asp Glu Met 
70 

Asp Phe Phe Asp 
85 

Ser Phe Asp Gly 



Ser Trp Ala Pro 
120 

Ala Phe Pro Arg 
135 

Leu Gly Leu Glu 
150 

Val Gin Val Thr 
165 



Glu lie Gly Ala 

25 

Lys Phe Glu Thr 



Ser lie Pro Trp 
60 

Val Arg Arg Ala 
75 

Phe Val Asp Gly 
90 

Gly Phe Met Arg 
105 

Glu Arg Glu Leu 



Glu Arg Thr His 
140 

Phe Ala Pro Gly 
155 

Ala Gin Ala Tyr 
170 



Val Arg lie Val 
30 

Leu Val Arg Pro 
45 

Gin Ala Gin Arg 



Pro Ala Xaa Lys 
80 

Ser Ala Val Val 

95 

Ala Gly Ala Glu 
110 

Cys Thr Met Gin 
125 

Asn Leu Thr Val 



Gly Arg His Arg 
160 

Leu Arg Leu Leu 
175 



Glu Leu Leu Gly Glu Arg 
180 



<210> 90 
<211> 201 
<212> PRT 

<213> Bacillus subtilis 
<400> 90 

His Gly lie Lys Met lie Tyr Gly Met Glu Ala Asn Leu Val Asp Asp 
15 10 15 

Gly Val Pro lie Ala Tyr Asn Ala Ala His Arg Leu Leu Glu Glu Glu 
20 25 30 

Thr Tyr Val Val Phe Asp Val Glu Thr Thr Gly Leu Ser Ala Val Tyr 
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35 



40 



45 



Asp Thr lie lie 
50 

lie Asp Lys Phe 
65 

Thr lie lie Glu 



Pro Asp Val Val 
100 

Asp lie Leu Val 
115 

Val Ala Tyr Lys 
130 

lie Asp Thr Leu 
145 

His Arg Leu Asn 



His His Arg Ala 
180 

Lys Met Leu Lys 
195 



Glu Leu Ala Ala 
55 

Glu Ala Phe Ala 
70 

Leu Thr Gly lie 
85 

Asp Val lie Arg 



Ala His Asn Ala 
120 

Lys Leu Leu Glu 
135 

Glu Leu Gly Arg 
150 

Thr Leu Cys Lys 
165 

lie Tyr Asp Thr 



Asp Ala Ala Glu 
200 



Val Lys Val Lys 
60 

Asn Pro His Arg 
75 

Thr Asp Asp Met 
90 

Asp Phe Arg Glu 
105 

Ser Phe Asp Met 



Val Glu Lys Ala 
140 

Phe Leu Tyr Pro 
155 

Lys Phe Asp lie 
170 

Glu Ala Thr Ala 
185 

Lys 



Gly Gly Glu lie 



Pro Leu Ser Ala 
80 

Leu Gin Asp Ala 
95 

Trp lie Gly Asp 
110 

Gly Phe Leu Asn 
125 

Lys Asn Pro Val 



Glu Phe Lys Asn 
160 

Glu Leu Thr Gin 
175 

Tyr Leu Leu Leu 
190 



<210> 91 
<211> 188 
<212> PRT 

<213> Haemophilus influenzae 
<220> 

<221> PEPTIDE 
<222> (47) 

<223> X at position 47 is undefined 
<220> 

<221> PEPTIDE 
<222> (57) 

<223> X at position 57 is undefined 
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<400> 91 

Met lie Asn Pro Asn Arg Gin lie Val Leu Asp Thr Glu Thr Thr Gly 
15 10 15 



Met Asn Gin Leu Gly Ala His Tyr Glu Gly His Cys lie lie Glu lie 
20 25 30 

Gly Ala Val Glu Leu lie Asn Arg Arg Tyr Thr Gly Asn Asn Xaa His 
35 40 45 

lie Tyr lie Lys Pro Asp Arg Pro Xaa Asp Pro Asp Ala lie Lys Val 
50 55 60 

His Gly lie Thr Asp Glu Met Leu Ala Asp Lys Pro Glu Phe Lys Glu 
65 70 75 80 

Val Ala Gin Asp Phe Leu Asp Tyr lie Asn Gly Ala Glu Leu Leu lie 
85 90 95 

His Asn Ala Pro Phe Asp Val Gly Phe Met Asp Tyr Glu Phe Arg Lys 
100 105 110 

Leu Asn Leu Asn Val Lys Thr Asp Asp lie Cys Leu Val Thr Asp Thr 
115 120 125 

Leu Gin Met Ala Arg Gin Met Tyr Pro Gly Lys Arg Asn Asn Leu Asp 
130 135 140 

Ala Leu Cys Asp Arg Leu Gly lie Asp Asn Ser Lys Arg Thr Leu His 
145 150 155 160 

Gly Ala Leu Leu Asp Ala Glu lie Leu Ala Asp Val Tyr Leu Met Met 
165 170 175 

Thr Gly Gly Gin Thr Asn Leu Phe Asp Glu Glu Glu 
180 185 



<210> 92 
<211> 189 
<212> PRT 

<213> Escherichia coli 
<400> 92 

Met Ser Thr Ala lie Thr Arg Gin lie Val Leu Asp Thr Glu Thr Thr 
15 10 15 

Gly Met Asn Gin lie Gly Ala His Ser Glu Gly His Lys lie lie Glu 

46 



20 



25 



30 



lie Gly Ala Val 
35 

His Val Tyr Leu 
50 

His Gly lie Ala 
65 

Val Ala Val Glu 



His Asn Ala Ala 
100 

Leu Lys Arg Asp 
115 

Ser Leu Ala Val 
130 

Asp Ala Leu Cys 
145 

His Gly Ala Leu 



Met Thr Gly Gly 
180 



Glu Val Val Asn 
40 

Lys Asp Arg Leu 
55 

Val Asp Phe Leu 
70 

Phe Met Asp Tyr 
85 

Phe Asp lie Gly 



lie Ala Lys Thr 
120 

Ala Arg Lys Met 
135 

Ala Arg Tyr Glu 
150 

Leu Asp Ala Gin 
165 

Gin Thr Ser Met 



Arg Arg Leu Thr 



Val Asp Pro Glu 
60 

Leu Asp Lys Pro 
75 

lie Arg Gly Ala 
90 

Phe Met Asp Tyr 
105 

Asn Thr Phe Cys 



Phe Pro Gly Lys 
140 

lie Asp Asn Ser 
155 

lie Leu Ala Glu 
170 

Ala Phe Ala Met 
185 



Gly Asn Asn Phe 
45 

Ala Phe Gly Val 



Thr Phe Ala Glu 
80 

Glu Leu Val lie 
95 

Glu Phe Ser Leu 
110 

Lys Val Thr Asp 
125 

Arg Asn Ser Leu 



Lys Arg Thr Leu 
160 

Val Tyr Leu Ala 
175 

Glu 



<210> 93 
<211> 201 
<212> PRT 

<213> Helicobacter pylori 
<400> 93 

Asn Leu Glu Tyr Leu Lys Ala Cys Gly Leu Asn Phe lie Glu Thr Ser 
1 5 10 15 

Glu Asn Leu lie Thr Leu Lys Asn Leu Lys Thr Pro Leu Lys Asp Glu 
20 25 30 

Val Phe Ser Phe lie Asp Leu Glu Thr Thr Gly Ser Cys Pro lie Lys 
35 40 45 
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His Glu lie Leu 
50 

lie Asn Arg Phe 
65 

lie Ala Glu Leu 



Ser Ala His Glu 
100 

Val Phe Val Ala 
115 

Tyr Phe Val Glu 
130 

Thr Leu Asp Leu 
145 

Ser Phe Leu Lys 



Ala Tyr Ala Asp 
180 

Leu Asn Leu Pro 
195 



Glu lie Gly Ala 
55 

Glu Thr Leu Val 
70 

Thr Gly lie Thr 
85 

Ala Leu Gin Glu 



His Asn Ala Asn 
120 

Lys Leu His Cys 
135 

Ser Lys Arg Ala 
150 

Glu Leu Leu Gly 
165 

Ala Leu Ala Ser 



Ser Tyr lie Lys 
200 



Val Gin Val Lys 
60 

Lys Val Lys Ser 
75 

Tyr Glu Asp Thr 
90 

Leu Arg Leu Phe 
105 

Phe Asp Tyr Asn 



Pro Leu Leu Asn 
140 

He Leu Ser Met 
155 

Phe Gly He Glu 
170 

Tyr Lys Leu Phe 
185 

Thr 



Gly Gly Glu He 



Val Pro Asp Tyr 
80 

Leu Asn Ala Pro 
95 

Leu Gly Asn Ser 
110 

Phe Leu Gly Arg 
125 

Leu Lys Leu Cys 



Arg Tyr Ser Leu 
160 

Val Ser His Arg 
175 

Glu lie Cys Leu 
190 



<210> 94 
<211> 630 
<212> DNA 

<213> Thermus thermophilus 
<400> 94 

atggtggagc gggtggtgcg gacccttctg gacgggaggt tcctcctgga ggagggggtg 60 
gggctttggg agtggcgcta cccctttccc ctggaggggg aggcggtggt ggtcctggac 12 0 
ctggagacca cggggcttgc cggcctggac gaggtgattg aggtgggcct cctccgcctg 18 0 
gaggggggga ggcgcctccc cttccagagc ctcgtccggc ccctcccgcc cgccgaagcc 240 
cgttcgtgga acctcaccgg catcccccgg gaggccctgg aggaggcccc ctccctggag 300 
gaggttctgg agaaggccta ccccctccgc ggcgacgcca ccttggtgat ccacaacgcc 360 
gcctttgacc tgggcttcct ccgcccggcc ttggagggcc tgggctaccg cctggaaaac 420 
cccgtggtgg actccctgcg cttggccaga cggggcttac caggccttag gcgctacggc 480 
ctggacgccc tctccgaggt cctggagctt ccccgaagga cctgccaccg ggccctcgag 540 
gacgtggagc gcaccctcgc cgtggtgcac gaggtatact atatgcttac gtccggccgt 600 
ccccgcacgc tttgggaact cgggaggtag 630 
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<210> 95 
<211> 210 
<212> PRT 

<213> Thermus thermophilus 
<400> 95 

Met Val Glu Arg Val Val Arg Thr Leu Leu Asp Gly Arg Phe Leu Leu 
15 10 15 

Glu Glu Gly Val Gly Leu Trp Glu Trp Arg Tyr Pro Phe Pro Leu Glu 
20 25 30 

Gly Glu Ala Val Val Val Leu Asp Leu Glu Thr Thr Gly Leu Ala Gly 
35 40 45 

Leu Asp Glu Val lie Glu Val Gly Leu Leu Arg Leu Glu Gly Gly Arg 
50 55 60 

Arg Leu Pro Phe Gin Ser Leu Val Arg Pro Leu Pro Pro Ala Glu Ala 
65 70 75 80 

Arg Ser Trp Asn Leu Thr Gly lie Pro Arg Glu Ala Leu Glu Glu Ala 
85 90 95 

Pro Ser Leu Glu Glu Val Leu Glu Lys Ala Tyr Pro Leu Arg Gly Asp 
100 105 110 

Ala Thr Leu Val lie His Asn Ala Ala Phe Asp Leu Gly Phe Leu Arg 
115 120 125 

Pro Ala Leu Glu Gly Leu Gly Tyr Arg Leu Glu Asn Pro Val Val Asp 
130 135 140 

Ser Leu Arg Leu Ala Arg Arg Gly Leu Pro Gly Leu Arg Arg Tyr Gly 
145 150 155 160 

Leu Asp Ala Leu Ser Glu Val Leu Glu Leu Pro Arg Arg Thr Cys His 
165 170 175 

Arg Ala Leu Glu Asp Val Glu Arg Thr Leu Ala Val Val His Glu Val 
180 185 190 

Tyr Tyr Met Leu Thr Ser Gly Arg Pro Arg Thr Leu Trp Glu Leu Gly 
195 200 205 

Arg Glx 
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210 



<210> 96 
<211> 461 
<212> PRT 

<213> Pseudomonas marcesans 
<400> 96 

Met Leu Glu Ala Ser Trp Glu Lys Val Gin Ser Ser Leu Lys Gin Asn 
15 10 15 

Leu Ser Lys Pro Ser Tyr Glu Thr Trp lie Arg Pro Thr Glu Phe Ser 
20 25 30 

Gly Phe Lys Asn Gly Glu Leu Thr Leu lie Ala Pro Asn Ser Phe Ser 
35 40 45 

Ser Ala Trp Leu Lys Asn Asn Tyr Ser Gin Thr lie Gin Glu Thr Ala 
50 55 60 

Glu Glu lie Phe Gly Glu Pro Val Thr Val His Val Lys Val Lys Ala 
65 70 75 80 

Asn Ala Glu Ser Ser Asp Glu His Tyr Ser Ser Ala Pro lie Thr Pro 
85 90 95 

Pro Leu Glu Ala Ser Pro Gly Ser Val Asp Ser Ser Gly Ser Ser Leu 
100 105 110 

Arg Leu Ser Lys Lys Thr Leu Pro Leu Leu Asn Leu Arg Tyr Val Phe 
115 120 125 

Asn Arg Phe Val Val Gly Pro Asn Ser Arg Met Ala His Ala Ala Ala 
130 135 140 

Met Ala Val Ala Glu Ser Pro Gly Arg Glu Phe Asn Pro Leu Phe lie 
145 150 155 160 

Cys Gly Gly Val Gly Leu Gly Lys Thr His Leu Met Gin Ala lie Gly 
165 170 175 

His Tyr Arg Leu Glu lie Asp Pro Gly Ala Lys Val Ser Tyr Val Ser 
180 185 190 

Thr Glu Thr Phe Thr Asn Asp Leu lie Leu Ala lie Arg Gin Asp Arg 
195 200 205 
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Met Gin Ala Phe Arg 
210 

Asp Asp lie Gin Phe 
225 

Phe His Thr Phe Asn 
245 

Ala Ser Asp Arg Pro 
260 

Met Ser Arg Phe Ser 
275 

Leu Glu Thr Arg Met 
290 

Val Gly Leu Pro Arg 
305 

Ser Asn lie Arg Glu 
325 

Ala Ser lie Thr Gly 
340 

Leu Asp Pro Asn Gly 
355 

Asp Lys Val Ala Glu 
370 

Ala Ser Arg Arg Arg 
385 

Leu Met Arg Gin Gly 
405 

Phe Gly Gly Lys Asp 
420 

Glu Lys Lys Leu Ser 
435 

lie Arg Asp Leu Leu 
450 



Asp Arg Tyr Arg Ala Ala 
215 

lie Glu Gly Lys Glu Tyr 

230 235 

Ala Leu His Asp Ala Gly 
250 

Pro Ser Gin lie Pro Arg 
265 

Met Gly Leu lie Ala Asp 
280 

Ala lie Leu Gin Lys Lys 
295 

Asp Leu lie Gin Phe lie 
310 315 

Leu Glu Gly Ala Leu Thr 

330 

Leu Pro Met Thr Val Asp 
345 

Gin Gly Val Glu Val Thr 
360 

Val Phe Lys Val Thr Pro 
375 

Pro Val Ser Gin Ala Arg 
390 395 

Thr Asn Leu Ser Leu Pro 
410 

His Thr Thr Val Met Tyr 
425 

Ser Asp Pro Gin lie Ala 
440 

Gin lie Asp Ser Arg Arg 
455 



Asp Leu lie Leu Val 
220 

Thr Gin Glu Glu Phe 
240 

Ser Gin lie Val Leu 
255 

Leu Gin Glu Arg Leu 
270 

Val Gin Ala Pro Asp 

285 

Ala Glu His Glu Arg 
300 

Ala Gly Arg Phe Thr 
320 

Arg Ala lie Ala Phe 
335 

Ser lie Ala Pro Met 
350 

Pro Lys Gin Val Leu 
365 

Asp Glu Met Arg Ser 
380 

Gin Val Gly Met Tyr 
400 

Arg lie Gly Asp Thr 
415 

Ala lie Glu Gin Val 
430 

Ser Gin Val Gin Lys 
445 

Lys Arg 
460 
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<210> 97 
<211> 447 
<212> PRT 

<213> Synechocystis sp . 
<400> 97 

Met Val Ser Cys Glu Asn Leu Trp Gin Gin Ala Leu Ala lie Leu Ala 
15 10 15 

Thr Gin Leu Thr Lys Pro Ala Phe Asp Thr Trp lie Lys Ala Ser Val 
20 25 30 

Leu lie Ser Leu Gly Asp Gly Val Ala Thr lie Gin Val Glu Asn Gly 
35 40 45 

Phe Val Leu Asn His Leu Gin Lys Ser Tyr Gly Pro Leu Leu Met Glu 
50 55 60 

Val Leu Thr Asp Leu Thr Gly Gin Glu lie Thr Val Lys Leu lie Thr 
65 70 75 80 

Asp Gly Leu Glu Pro His Ser Leu lie Gly Gin Glu Ser Ser Leu Pro 
85 90 95 

Met Glu Thr Thr Pro Lys Asn Ala Thr Ala Leu Asn Gly Lys Tyr Thr 
100 105 110 

Phe Ser Arg Phe Val Val Gly Pro Thr Asn Arg Met Ala His Ala Ala 
115 120 125 

Ser Leu Ala Val Ala Glu Ser Pro Gly Arg Glu Phe Asn Pro Leu Phe 
130 135 140 

Leu Cys Gly Gly Val Gly Leu Gly Lys Thr His Leu Met Gin Ala lie 
145 150 155 160 

Ala His Tyr Arg Leu Glu Met Tyr Pro Asn Ala Lys Val Tyr Tyr Val 
165 170 175 

Ser Thr Glu Arg Phe Thr Asn Asp Leu lie Thr Ala lie Arg Gin Asp 
180 185 190 

Asn Met Glu Asp Phe Arg Ser Tyr Tyr Arg Ser Ala Asp Phe Leu Leu 
195 200 205 

lie Asp Asp lie Gin Phe lie Lys Gly Lys Glu Tyr Thr Gin Glu Glu 
210 215 220 
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Phe Phe His Thr Phe Asn Ser Leu His Glu Ala Gly Lys Gin Val Val 
225 230 235 240 



Val Ala Ser Asp Arg Ala Pro Gin Arg lie Pro Gly Leu Gin Asp Arg 
245 250 255 

Leu lie Ser Arg Phe Ser Met Gly Leu lie Ala Asp lie Gin Val Pro 
260 265 270 

Asp Leu Glu Thr Arg Met Ala lie Leu Gin Lys Lys Ala Glu Tyr Asp 
275 280 285 

Arg lie Arg Leu Pro Lys Glu Val lie Glu Tyr lie Ala Ser His Tyr 
290 295 300 

Thr Ser Asn lie Arg Glu Leu Glu Gly Ala Leu lie Arg Ala lie Ala 
305 310 315 320 

Tyr Thr Ser Leu Ser Asn Val Ala Met Thr Val Glu Asn lie Ala Pro 
325 330 335 

Val Leu Asn Pro Pro Val Glu Lys Val Ala Ala Ala Pro Glu Thr lie 
340 345 350 

lie Thr lie Val Ala Gin His Tyr Gin Leu Lys Val Glu Glu Leu Leu 
355 360 365 

Ser Asn Ser Arg Arg Arg Glu Val Ser Leu Ala Arg Gin Val Gly Met 
370 375 380 

Tyr Leu Met Arg Gin His Thr Asp Leu Ser Leu Pro Arg lie Gly Glu 
385 390 395 400 

Ala Phe Gly Gly Lys Asp His Thr Thr Val Met Tyr Ser Cys Asp Lys 
405 410 415 

lie Thr Gin Leu Gin Gin Lys Asp Trp Glu Thr Ser Gin Thr Leu Thr 
420 425 430 

Ser Leu Ser His Arg lie Asn lie Ala Gly Gin Ala Pro Glu Ser 
435 440 445 



<210> 98 
<211> 446 
<212> PRT 

<213> Bacillus subtilis 
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<400> 98 
Met Glu Asn lie 
1 

Lys Lys Leu Ser 
20 

Ala His Ser Leu 
35 

Phe Ala Arg Asp 
50 

Thr lie Tyr Glu 
65 

Pro Gin Asn Gin 



Lys Ala Val Lys 
100 

Pro Lys Tyr Thr 
115 

Ala His Ala Ala 
130 

Asn Pro Leu Phe 
145 

Met His Ala lie 



Val Val Tyr Leu 
180 

lie Arg Asp Asn 
195 

Asp Val Leu Leu 
210 

Thr Gin Glu Glu 

225 

Lys Gin lie Val 



Leu Asp Leu Trp 

5 

Lys Pro Ser Phe 



Gin Gly Asp Thr 
40 

Trp Leu Glu Ser 

55 

Leu Thr Gly Glu 
70 

Asp Val Glu Asp 
85 

Glu Asp Thr Ser 



Phe Asp Thr Phe 
120 

Ser Leu Ala Val 
135 

lie Tyr Gly Gly 
150 

Gly His Tyr Val 
165 

Ser Ser Glu Lys 



Lys Ala Val Asp 
200 

lie Asp Asp lie 
215 

Phe Phe His Thr 
230 

lie Ser Ser Asp 



Asn Gin Ala Leu 
10 

Glu Thr Trp Met 

25 

Leu Thr lie Thr 



Arg Tyr Leu His 
60 

Glu Leu Ser lie 
75 

Phe Met Pro Lys 
90 

Asp Phe Pro Gin 
105 

Val lie Gly Ser 



Ala Glu Ala Pro 
140 

Val Gly Leu Gly 
155 

lie Asp His Asn 
170 

Phe Thr Asn Glu 
185 

Phe Arg Asn Arg 



Gin Phe Leu Ala 
220 

Phe Asn Thr Leu 
235 

Arg Pro Pro Lys 



Ala Gin lie Glu 
15 

Lys Ser Thr Lys 
30 

Ala Pro Asn Glu 
45 

Leu lie Ala Asp 



Lys Phe Val lie 
80 

Pro Gin Val Lys 
95 

Asn Met Leu Asn 
110 

Gly Asn Arg Phe 
125 

Ala Lys Ala Tyr 



Lys Thr His Leu 
160 

Pro Ser Ala Lys 
175 

Phe lie Asn Ser 
190 

Tyr Arg Asn Val 
205 

Gly Lys Glu Gin 



His Glu Glu Ser 
240 

Glu lie Pro Thr 
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245 



250 



255 



Leu Glu Asp Arg Leu Arg Ser Arg Phe Glu Trp Gly Leu lie Thr Asp 
260 265 270 

lie Thr Pro Pro Asp Leu Glu Thr Arg lie Ala lie Leu Arg Lys Lys 
275 280 285 

Ala Lys Ala Glu Gly Leu Asp lie Pro Asn Glu Val Met Leu Tyr lie 
290 295 300 

Ala Asn Gin lie Asp Ser Asn lie Arg Glu Leu Glu Gly Ala Leu lie 
305 310 315 320 

Arg Val Val Ala Tyr Ser Ser Leu lie Asn Lys Asp lie Asn Ala Asp 
325 330 335 

Leu Ala Ala Glu Ala Leu Lys Asp lie lie Pro Ser Ser Lys Pro Lys 
340 345 350 

Val lie Thr lie Lys Glu lie Gin Arg Val Val Gly Gin Gin Phe Asn 
355 360 365 

lie Lys Leu Glu Asp Phe Lys Ala Lys Lys Arg Thr Lys Ser Val Ala 
370 375 380 

Phe Pro Arg Gin lie Ala Met Tyr Leu Ser Arg Glu Met Thr Asp Ser 
385 390 395 400 

Ser Leu Pro Lys lie Gly Glu Glu Phe Gly Gly Arg Asp His Thr Thr 
405 410 415 

Val lie His Ala His Glu Lys lie Ser Lys Leu Leu Ala Asp Asp Glu 
420 425 430 

Gin Leu Gin Gin His Val Lys Glu lie Lys Glu Gin Leu Lys 
435 440 445 



<210> 99 
<211> 507 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 99 

Met Thr Asp Asp Pro Gly Ser Gly Phe Thr Thr Val Trp Asn Ala Val 
15 10 15 
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Val Ser Glu Leu Asn Gly Asp Pro Lys Val Asp Asp Gly Pro Ser Ser 
20 25 30 



Asp Ala Asn Leu Ser Ala Pro Leu Thr Pro Gin Gin Arg Ala Trp Leu 
35 40 45 

Asn Leu Val Gin Pro Leu Thr lie Val Glu Gly Phe Ala Leu Leu Ser 
50 55 60 

Val Pro Ser Ser Phe Val Gin Asn Glu lie Glu Arg His Leu Arg Ala 
65 70 75 80 

Pro lie Thr Asp Ala Leu Ser Arg Arg Leu Gly His Gin lie Gin Leu 
85 90 95 

Gly Val Arg lie Ala Pro Pro Ala Thr Asp Glu Ala Asp Asp Thr Thr 
100 105 110 

Val Pro Pro Ser Glu Asn Pro Ala Thr Thr Ser Pro Asp Thr Thr Thr 
115 120 125 

Asp Asn Asp Glu lie Asp Asp Ser Ala Ala Ala Arg Gly Asp Asn Gin 
130 135 140 

His Ser Trp Pro Ser Tyr Phe Thr Glu Arg Pro His Asn Thr Asp Ser 
145 150 155 160 

Ala Thr Ala Gly Val Thr Ser Leu Asn Arg Arg Tyr Thr Phe Asp Thr 
165 170 175 

Phe Val lie Gly Ala Ser Asn Arg Phe Ala His Ala Ala Ala Leu Ala 
180 185 190 

lie Ala Glu Ala Pro Ala Arg Ala Tyr Asn Pro Leu Phe lie Trp Gly 
195 200 205 

Glu Ser Gly Leu Gly Lys Thr His Leu Leu His Ala Ala Gly Asn Tyr 
210 215 220 

Ala Gin Arg Leu Phe Pro Gly Met Arg Val Lys Tyr Val Ser Thr Glu 
225 230 235 240 

Glu Phe Thr Asn Asp Phe lie Asn Ser Leu Arg Asp Asp Arg Lys Val 
245 250 255 

Ala Phe Lys Arg Ser Tyr Arg Asp Val Asp Val Leu Leu Val Asp Asp 
260 265 270 
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lie Gin Phe lie Glu Gly Lys Glu Gly lie Gin Glu Glu Phe Phe His 
275 280 285 



Thr Phe Asn Thr Leu His Asn Ala Asn Lys Gin lie Val lie Ser Ser 
290 295 300 

Asp Arg Pro Pro Lys Gin Leu Ala Thr Leu Glu Asp Arg Leu Arg Thr 
305 310 315 320 

Arg Phe Glu Trp Gly Leu lie Thr Asp Val Gin Pro Pro Glu Leu Glu 
325 330 335 

Thr Arg lie Ala lie Leu Arg Lys Lys Ala Gin Met Glu Arg Leu Ala 
340 345 350 

Val Pro Asp Asp Val Leu Glu Leu lie Ala Ser Ser lie Glu Arg Asn 
355 360 365 

lie Arg Glu Leu Glu Gly Ala Leu lie Arg Val Thr Ala Phe Ala Ser 
370 375 380 

Leu Asn Lys Thr Pro lie Asp Lys Ala Leu Ala Glu lie Val Leu Arg 
385 390 395 400 

Asp Leu lie Ala Asp Ala Asn Thr Met Gin lie Ser Ala Ala Thr lie 
405 410 415 

Met Ala Ala Thr Ala Glu Tyr Phe Asp Thr Thr Val Glu Glu Leu Arg 
420 425 430 

Gly Pro Gly Lys Thr Arg Ala Leu Ala Gin Ser Arg Gin lie Ala Met 
435 440 445 

Tyr Leu Cys Arg Glu Leu Thr Asp Leu Ser Leu Pro Lys lie Gly Gin 
450 455 460 

Ala Phe Gly Arg Asp His Thr Thr Val Met Tyr Ala Gin Arg Lys lie 
465 470 475 480 

Leu Ser Glu Met Ala Glu Arg Arg Glu Val Phe Asp His Val Lys Glu 
485 490 495 

Leu Thr Thr Arg lie Arg Gin Arg Ser Lys Arg 
500 505 



<210> 100 
<211> 446 
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<212> PRT 

<213> Thermus thermophilus 



<400> 100 

Met Ser His Glu Ala Val Trp Gin His Val Leu Glu His lie Arg Arg 
15 10 15 

Ser lie Thr Glu Val Glu Phe His Thr Trp Phe Glu Arg lie Arg Pro 
20 25 30 

Leu Gly lie Arg Asp Gly Val Leu Glu Leu Ala Val Pro Thr Ser Phe 
35 40 45 

Ala Leu Asp Trp lie Arg Arg His Tyr Ala Gly Leu lie Gin Glu Gly 
50 55 60 

Pro Arg Leu Leu Gly Ala Gin Ala Pro Arg Phe Glu Leu Arg Val Val 
65 70 75 80 

Pro Gly Val Val Val Gin Glu Asp lie Phe Gin Pro Pro Pro Ser Pro 
85 90 95 

Pro Ala Gin Ala Gin Pro Glu Asp Thr Phe Lys Thr Ser Trp Trp Gly 
100 105 110 

Pro Thr Thr Pro Trp Pro His Gly Gly Ala Val Ala Val Ala Glu Ser 
115 120 125 

Pro Gly Arg Ala Tyr Asn Pro Leu Phe lie Tyr Gly Gly Arg Gly Leu 
130 135 140 

Gly Lys Thr Tyr Leu Met His Ala Val Gly Pro Leu Arg Ala Lys Arg 
145 150 155 160 

Phe Pro His Met Arg Leu Glu Tyr Val Ser Thr Glu Thr Phe Thr Asn 
165 170 175 

Glu Leu lie Asn Arg Pro Ser Ala Arg Asp Arg Met Thr Glu Phe Arg 
180 185 190 

Glu Arg Tyr Arg Ser Val Asp Leu Leu Leu Val Asp Asp Val Gin Phe 
195 200 205 

lie Ala Gly Lys Glu Arg Thr Gin Glu Glu Phe Phe His Thr Phe Asn 
210 215 220 

Ala Leu Tyr Glu Ala His Lys Gin lie lie Leu Ser Ser Asp Arg Pro 
225 230 235 240 
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Pro Lys Asp lie Leu Thr Leu Glu Ala Arg Leu Arg Ser Arg Phe Glu 
245 250 255 



Trp Gly Leu lie Thr Asp Asn Pro Ala Pro Asp Leu Glu Thr Arg lie 
260 265 270 

Ala lie Leu Lys Met Asn Ala Ser Ser Gly Pro Glu Asp Pro Glu Asp 
275 280 285 

Ala Leu Glu Tyr lie Ala Arg Gin Val Thr Ser Asn lie Arg Glu Trp 
290 295 300 

Glu Gly Ala Leu Met Arg Ala Ser Pro Phe Ala Ser Leu Asn Gly Val 
305 310 315 320 

Glu Leu Thr Arg Ala Val Ala Ala Lys Ala Leu Arg His Leu Arg Pro 
325 330 335 

Arg Glu Leu Glu Ala Asp Pro Leu Glu lie lie Arg Lys Ala Ala Gly 
340 345 350 

Pro Val Arg Pro Glu Thr Pro Gly Gly Ala His Gly Glu Arg Arg Lys 
355 360 365 

Lys Glu Val Val Leu Pro Arg Gin Leu Ala Met Tyr Leu Val Arg Glu 
370 375 380 

Leu Thr Pro Ala Ser Leu Pro Glu lie Gly Gin Leu Phe Gly Gly Arg 
385 390 395 400 

Asp His Thr Thr Val Arg Tyr Ala lie Gin Lys Val Gin Glu Leu Ala 
405 410 415 

Gly Lys Pro Asp Arg Glu Val Gin Gly Leu Leu Arg Thr Leu Arg Glu 
420 425 430 

Ala Cys Thr Asp Pro Val Asp Asn Leu Trp lie Thr Cys Gly 
435 440 445 



<210> 101 
<211> 467 
<212> PRT 

<213> Escherichia coli 
<400> 101 

Met Ser Leu Ser Leu Trp Gin Gin Cys Leu Ala Arg Leu Gin Asp Glu 
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1 



5 



10 



15 



Leu Pro Ala Thr 
20 

Leu Ser Asp Asn 
35 

Asp Trp Val Arg 
50 

Ser Phe Cys Gly 
65 

Lys Pro Val Thr 



Ala Pro Ala Gin 
100 

Thr Arg Ser Gly 
115 

Arg Ser Asn Val 
130 

Lys Ser Asn Gin 
145 

Pro Gly Gly Ala 



Gly Lys Thr His 
180 

Lys Pro Asn Ala 
195 

Asp Met Val Lys 
210 

Tyr Tyr Arg Ser 
225 

Ala Asn Lys Glu 



Leu Leu Glu Gly 



Glu Phe Ser Met 



Thr Leu Ala Leu 
40 

Asp Lys Tyr Leu 
55 

Ala Asp Ala Pro 
70 

Gin Thr Pro Gin 
85 

Val Ala Gin Thr 



Trp Asp Asn Val 
120 

Asn Val Lys His 
135 

Leu Ala Arg Ala 
150 

Tyr Asn Pro Leu 
165 

Leu Leu His Ala 



Lys Val Val Tyr 
200 

Ala Leu Gin Asn 
215 

Val Asp Ala Leu 
230 

Arg Ser Gin Glu 
245 

Asn Gin Gin lie 



Trp lie Arg Pro 
25 

Tyr Ala Pro Asn 



Asn Asn lie Asn 
60 

Gin Leu Arg Phe 
75 

Ala Ala Val Thr 
90 

Gin Pro Gin Arg 
105 

Pro Ala Pro Ala 



Thr Phe Asp Asn 
140 

Ala Ala Arg Gin 
155 

Phe Leu Tyr Gly 
170 

Val Gly Asn Gly 
185 

Met His Ser Glu 



Asn Ala lie Glu 
220 

Leu lie Asp Asp 
235 

Glu Phe Phe His 
250 

lie Leu Thr Ser 



Leu Gin Ala Glu 
30 

Arg Phe Val Leu 
45 

Gly Leu Leu Thr 



Glu Val Gly Thr 
80 

Ser Asn Val Ala 
95 

Ala Ala Pro Ser 
110 

Glu Pro Thr Tyr 
125 

Phe Val Glu Gly 



Val Ala Asp Asn 
160 

Gly Thr Gly Leu 
175 

lie Met Ala Arg 
190 

Arg Phe Val Gin 
205 

Glu Phe Lys Arg 



lie Gin Phe Phe 
240 

Thr Phe Asn Ala 
255 

Asp Arg Tyr Pro 
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260 



265 



270 



Lys Glu lie Asn Gly Val Glu Asp Arg Leu Lys Ser Arg Phe Gly Trp 
275 280 285 

Gly Leu Thr Val Ala lie Glu Pro Pro Glu Leu Glu Thr Arg Val Ala 
290 295 300 

lie Leu Met Lys Lys Ala Asp Glu Asn Asp lie Arg Leu Pro Gly Glu 
305 310 315 320 

Val Ala Phe Phe lie Ala Lys Arg Leu Arg Ser Asn Val Arg Glu Leu 
325 330 335 

Glu Gly Ala Leu Asn Arg Val lie Ala Asn Ala Asn Phe Thr Gly Arg 
340 345 350 

Ala lie Thr lie Asp Phe Val Arg Glu Ala Leu Arg Asp Leu Leu Ala 
355 360 365 

Leu Gin Glu Lys Leu Val Thr lie Asp Asn lie Gin Lys Thr Val Ala 
370 375 380 

Glu Tyr Tyr Lys lie Lys Val Ala Asp Leu Leu Ser Lys Arg Arg Ser 
385 390 395 400 

Arg Ser Val Ala Arg Pro Arg Gin Met Ala Met Ala Leu Ala Lys Glu 
405 410 415 

Leu Thr Asn His Ser Leu Pro Glu lie Gly Asp Ala Phe Gly Gly Arg 
420 425 430 

Asp His Thr Thr Val Leu His Ala Cys Arg Lys lie Glu Gin Leu Arg 
435 440 445 

Glu Glu Ser His Asp lie Lys Glu Asp Phe Ser Asn Leu lie Arg Thr 
450 455 460 



Leu Ser Ser 
465 



<210> 102 
<211> 440 
<212> PRT 

<213> Thermatoga maritima 
<400> 102 
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Met Lys Glu Arg lie Leu Gin Glu lie Lys Thr Arg Val Asn Arg Lys 
15 10 15 



Ser Trp Glu Leu Trp Phe Ser Ser Phe Asp Val Lys Ser lie Glu Gly 
20 25 30 

Asn Lys Val Val Phe Ser Val Gly Asn Leu Phe lie Lys Glu Trp Leu 
35 40 45 

Glu Lys Lys Tyr Tyr Ser Val Leu Ser Lys Ala Val Lys Val Val Leu 
50 55 60 

Gly Asn Asp Ala Thr Phe Glu lie Thr Tyr Glu Ala Phe Glu Pro His 
65 70 75 80 

Ser Ser Tyr Ser Glu Pro Leu Val Lys Lys Arg Ala Val Leu Leu Thr 
85 90 95 

Pro Leu Asn Pro Asp Tyr Thr Phe Glu Asn Phe Val Val Gly Pro Gly 
100 105 110 

Asn Ser Phe Ala Tyr His Ala Ala Leu Glu Val Ala Lys His Pro Gly 
115 120 125 

Arg Tyr Asn Pro Leu Phe lie Tyr Gly Gly Val Gly Leu Gly Lys Thr 
130 135 140 

His Leu Leu Gin Ser lie Gly Asn Tyr Val Val Gin Asn Glu Pro Asp 
145 150 155 160 

Leu Arg Val Met Tyr lie Thr Ser Glu Lys Phe Leu Asn Asp Leu Val 
165 170 175 

Asp Ser Met Lys Glu Gly Lys Leu Asn Glu Phe Arg Glu Lys Tyr Arg 
180 185 190 

Lys Lys Val Asp lie Leu Leu lie Asp Asp Val Gin Phe Leu lie Gly 
195 200 205 

Lys Thr Gly Val Gin Thr Glu Leu Phe His Thr Phe Asn Glu Leu His 
210 215 220 

Asp Ser Gly Lys Gin lie Val lie Cys Ser Asp Arg Glu Pro Gin Lys 
225 230 235 240 

Leu Ser Glu Phe Gin Asp Arg Leu Val Ser Arg Phe Gin Met Gly Leu 
245 250 255 
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Val Ala Lys Leu Glu Pro Pro Asp Glu Glu Thr Arg Lys Ser lie Ala 
260 265 270 

Arg Lys Met Leu Glu lie Glu His Gly Glu Leu Pro Glu Glu Val Leu 
275 280 285 

Asn Phe Val Ala Glu Asn Val Asp Asp Asn Leu Arg Arg Leu Arg Gly 
290 295 300 

Ala lie lie Lys Leu Leu Val Tyr Lys Glu Thr Thr Gly Lys Glu Val 
305 310 315 320 

Asp Leu Lys Glu Ala lie Leu Leu Leu Lys Asp Phe lie Lys Pro Asn 
325 330 335 

Arg Val Lys Ala Met Asp Pro lie Asp Glu Leu lie Glu lie Val Ala 
340 345 350 

Lys Val Thr Gly Val Pro Arg Glu Glu lie Leu Ser Asn Ser Arg Asn 
355 360 365 

Val Lys Ala Leu Thr Ala Arg Arg lie Gly Met Tyr Val Ala Lys Asn 
370 375 380 

Tyr Leu Lys Ser Ser Leu Arg Thr lie Ala Glu Lys Phe Asn Arg Ser 
385 390 395 400 

His Pro Val Val Val Asp Ser Val Lys Lys Val Lys Asp Ser Leu Leu 
405 410 415 

Lys Gly Asn Lys Gin Leu Lys Ala Leu lie Asp Glu Val lie Gly Glu 
420 425 430 

lie Ser Arg Arg Ala Leu Ser Gly 
435 440 



<210> 103 
<211> 457 
<212> PRT 

<213> Helicobacter pylori 
<400> 103 

Met Asp Thr Asn Asn Asn lie Glu Lys Glu lie Leu Ala Leu Val Lys 
15 10 15 

Gin Asn Pro Lys Val Ser Leu lie Glu Tyr Glu Asn Tyr Phe Ser Gin 
20 25 30 
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Leu Lys Tyr Asn Pro Asn Ala Ser Lys Ser Asp lie Ala Phe Phe Tyr 
35 40 45 



Ala Pro Asn Gin Val Leu Cys Thr Thr lie Thr Ala Lys Tyr Gly Ala 
50 55 60 

Leu Leu Lys Glu lie Leu Ser Gin Asn Lys Val Gly Met His Leu Ala 
65 70 75 80 

His Ser Val Asp Val Arg lie Glu Val Ala Pro Lys He Gin He Asn 
85 90 95 

Ala Gin Ser Asn He Asn Tyr Lys Ala lie Lys Thr Ser Val Lys Asp 
100 105 110 

Ser Tyr Thr Phe Glu Asn Phe Val Val Gly Ser Cys Asn Asn Thr Val 
115 120 125 

Tyr Glu lie Ala Lys Lys Val Ala Gin Ser Asp Thr Pro Pro Tyr Asn 
130 135 140 

Pro Val Leu Phe Tyr Gly Gly Thr Gly Leu Gly Lys Thr His lie Leu 
145 150 155 160 

Asn Ala lie Gly Asn His Ala Leu Glu Lys His Lys Lys Val Val Leu 
165 170 175 

Val Thr Ser Glu Asp Phe Leu Thr Asp Phe Leu Lys His Leu Asp Asn 
180 185 190 

Lys Thr Met Asp Ser Phe Lys Ala Lys Tyr Arg His Cys Asp Phe Phe 
195 200 205 

Leu Leu Asp Asp Ala Gin Phe Leu Gin Gly Lys Pro Lys Leu Glu Glu 
210 215 220 

Glu Phe Phe His Thr Phe Asn Glu Leu His Ala Asn Ser Lys Gin lie 
225 230 235 240 

Val Leu lie Ser Asp Arg Ser Pro Lys Asn lie Ala Gly Leu Glu Asp 
245 250 255 

Arg Leu Lys Ser Arg Phe Glu Trp Gly He Thr Ala Lys Val Met Pro 
260 265 270 

Pro Asp Leu Glu Thr Lys Leu Ser lie Val Lys Gin Lys Cys Gin Leu 
275 280 285 
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Asn Gin lie Thr Leu Pro Glu Glu Val Met Glu Tyr lie Ala Gin His 
290 295 300 

lie Ser Asp Asn lie Arg Gin Met Glu Gly Ala lie lie Lys lie Ser 
305 310 315 320 

Val Asn Ala Asn Leu Met Asn Ala Ser lie Asp Leu Asn Leu Ala Lys 
325 330 335 

Thr Val Leu Glu Asp Leu Gin Lys Asp His Ala Glu Gly Ser Ser Leu 
340 345 350 

Glu Asn lie Leu Leu Ala Val Ala Gin Ser Leu Asn Leu Lys Ser Ser 
355 360 365 

Glu lie Lys Val Ser Ser Arg Gin Lys Asn Val Ala Leu Ala Arg Lys 
370 375 380 

Leu Val Val Tyr Phe Ala Arg Leu Tyr Thr Pro Asn Pro Thr Leu Ser 
385 390 395 400 

Leu Ala Gin Phe Leu Asp Leu Lys Asp His Ser Ser lie Ser Lys Met 
405 410 415 

Tyr Ser Gly Val Lys Lys Met Leu Glu Glu Glu Lys Ser Pro Phe Val 
420 425 430 

Leu Ser Leu Arg Glu Glu lie Lys Asn Arg Leu Asn Glu Leu Asn Asp 
435 440 445 

Lys Lys Thr Ala Phe Asn Ser Ser Glu 
450 455 



<210> 104 
<211> 1305 
<212> DNA 

<213> Thermus thermophilus 
<400> 104 

gtgtcgcacg aggccgtctg gcaacacgtt ctggagcaca tccgccgcag catcaccgag 60 
gtggagttcc acacctggtt tgaaaggatc cgccccttgg ggatccggga cggggtgctg 120 
gagctcgccg tgcccacctc ctttgccctg gactggatcc ggcgccacta cgccggcctc 180 
atccaggagg gccctcggct cctcggggcc caggcgcccc ggtttgagct ccgggtggtg 240 
cccggggtcg tagtccagga ggacatcttc cagcccccgc cgagcccccc ggcccaagct 300 
caacccgaag atacctttaa aacttcgtgg tggggcccaa caactccatg gccccacggc 360 
ggcgccgtgg ccgtggccga gtcccccggc cgggcctaca accccctctt catctacggg 42 0 



65 



ggccgtggcc tgggaaagac ctacctgatg cacgccgtgg gcccactccg tgcgaagcgc 48 0 
ttcccccaca tgagattaga gtacgtttcc acggaaactt tcaccaacga gctcatcaac 540 
cggccatccg cgagggaccg gatgacggag ttccgggagc ggtaccgctc cgtggacctc 600 
ctgctggtgg acgacgtcca gttcatcgcc ggaaaggagc gcacccagga ggagtttttc 660 
cacaccttca acgcccttta cgaggcccac aagcagatca tcctctcctc cgaccggccg 720 
cccaaggaca tcctcaccct ggaggcgcgc ctgcggagcc gctttgagtg gggcctgatc 7 80 
accgacaatc cagcccccga cctggaaacc cggatcgcca tcctgaagat gaacgccagc 840 
agcgggcctg aggatcccga ggacgccctg gagtacatcg cccggcaggt cacctccaac 900 
atccgggagt gggaaggggc cctcatgcgg gcatcgcctt tcgcctccct caacggcgtt 960 
gagctgaccc gcgccgtggc ggccaaggct ctccgacatc ttcgccccag ggagctggag 1020 
gcggacccct tggagatcat ccgcaaagcg gcgggaccag ttcggcctga aaccccggga 1080 
ggagctcacg gggagcgccg caagaaggag gtggtcctcc cccggcagct cgccatgtac 1140 
ctggtgcggg agctcacccc ggcctccctg cccgagatcg accagctcaa cgacgaccgg 1200 
gaccacacca cggtcctcta cgccatccag aaggtccagg agctcgcgga aagcgaccgg 1260 
gaggtgcagg gcctcctccg caccctccgg gaggcgtgca catga 1305 



<210> 105 
<211> 434 
<212> PRT 

<213> Thermus thermophilus 
<400> 105 

Val Ser His Glu Ala Val Trp Gin His Val Leu Glu His lie Arg Arg 
15 10 15 

Ser lie Thr Glu Val Glu Phe His Thr Trp Phe Glu Arg lie Arg Pro 
20 25 30 

Leu Gly lie Arg Asp Gly Val Leu Glu Leu Ala Val Pro Thr Ser Phe 
35 40 45 

Ala Leu Asp Trp lie Arg Arg His Tyr Ala Gly Leu lie Gin Glu Gly 
50 55 60 

Pro Arg Leu Leu Gly Ala Gin Ala Pro Arg Phe Glu Leu Arg Val Val 
65 70 75 80 

Pro Gly Val Val Val Gin Glu Asp lie Phe Gin Pro Pro Pro Ser Pro 
85 90 95 

Pro Ala Gin Ala Gin Pro Glu Asp Thr Phe Lys Thr Ser Trp Trp Gly 
100 105 110 

Pro Thr Thr Pro Trp Pro His Gly Gly Ala Val Ala Val Ala Glu Ser 
115 120 125 

Pro Gly Arg Ala Tyr Asn Pro Leu Phe lie Tyr Gly Gly Arg Gly Leu 
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130 



135 



140 



Gly Lys Thr Tyr 
145 

Phe Pro His Met 



Glu Leu lie Asn 
180 

Glu Arg Tyr Arg 
195 

He Ala Gly Lys 
210 

Ala Leu Tyr Glu 
225 

Pro Lys Asp He 



Trp Gly Leu lie 
260 

Ala lie Leu Lys 
275 

Ala Leu Glu Tyr 
290 

Glu Gly Ala Leu 
305 

Glu Leu Thr Arg 



Arg Glu Leu Glu 
340 

Pro Val Arg Pro 
355 

Lys Glu Val Val 
370 

Leu Thr Pro Ala 



Leu Met His Ala 
150 

Arg Leu Glu Tyr 
165 

Arg Pro Ser Ala 



Ser Val Asp Leu 
200 

Glu Arg Thr Gin 
215 

Ala His Lys Gin 
230 

Leu Thr Leu Glu 
245 

Thr Asp Asn Pro 



Met Asn Ala Ser 
280 

lie Ala Arg Gin 
295 

Met Arg Ala Ser 
310 

Ala Val Ala Ala 

325 

Ala Asp Pro Leu 



Glu Thr Pro Gly 
360 

Leu Pro Arg Gin 
375 

Ser Leu Pro Glu 



Val Gly Pro Leu 
155 

Val Ser Thr Glu 
170 

Arg Asp Arg Met 
185 

Leu Leu Val Asp 



Glu Glu Phe Phe 
220 

lie lie Leu Ser 
235 

Ala Arg Leu Arg 
250 

Ala Pro Asp Leu 
265 

Ser Gly Pro Glu 



Val Thr Ser Asn 
300 

Pro Phe Ala Ser 
315 

Lys Ala Leu Arg 
330 

Glu lie lie Arg 
345 

Gly Ala His Gly 



Leu Ala Met Tyr 
380 

He Asp Gin Leu 



Arg Ala Lys Arg 
160 

Thr Phe Thr Asn 
175 

Thr Glu Phe Arg 
190 

Asp Val Gin Phe 
205 

His Thr Phe Asn 



Ser Asp Arg Pro 
240 

Ser Arg Phe Glu 
255 

Glu Thr Arg lie 
270 

Asp Pro Glu Asp 
285 

He Arg Glu Trp 



Leu Asn Gly Val 
320 

His Leu Arg Pro 
335 

Lys Ala Ala Gly 
350 

Glu Arg Arg Lys 
365 

Leu Val Arg Glu 



Asn Asp Asp Arg 
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385 390 395 400 

Asp His Thr Thr Val Leu Tyr Ala lie Gin Lys Val Gin Glu Leu Ala 
405 410 415 

Glu Ser Asp Arg Glu Val Gin Gly Leu Leu Arg Thr Leu Arg Glu Ala 
420 425 430 

Cys Thr 



<210> 106 
<211> 1128 
<212> DNA 

<213> Thermus thermophilus 
<400> 106 

atgaacataa cggttcccaa aaaactcctc tcggaccagc tttccctcct ggagcgcatc 60 
gtcccctcta gaagcgccaa ccccctctac acctacctgg ggctttacgc cgaggaaggg 120 
gccttgatcc tcttcgggac caacggggag gtggacctcg aggtccgcct ccccgccgag 180 
gcccaaagcc ttccccgggt gctcgtcccc gcccagccct tcttccagct ggtgcggagc 240 
cttcctgggg acctcgtggc cctcggcctc gcctcggagc cgggccaggg ggggcagctg 300 
gagctctcct ccgggcgttt ccgcacccgg ctcagcctgg cccctgccga gggctacccc 360 
gagcttctgg tgcccgaggg ggaggacaag ggggccttcc ccctccggac gcggatgccc 420 
tccggggagc tcgtcaaggc cttgacccac gtgcgctacg ccgcgagcaa cgaggagtac 480 
cgggccatct tccgcggggt gcagctggag ttctcccccc agggcttccg ggcggtggcc 540 
tccgacgggt accgcctcgc cctctacgac ctgcccctgc cccaagggtt ccaggccaag 600 
gccgtggtcc ccgcccggag cgtggacgag atggtgcggg tcctgaaggg ggcggacggg 660 
gccgaggccg tcctcgccct gggcgagggg gtgttggccc tggccctcga gggcggaagc 72 0 
ggggtccgga tggccctccg cctcatggaa ggggagttcc ccgactacca gagggtcatc 780 
ccccaggagt tcgccctcaa ggtccaggtg gagggggagg ccctcaggga ggcggtgcgc 840 
cgggtgagcg tcctctccga ccggcagaac caccgggtgg acctcctttt ggaggaaggc 900 
cggatcctcc tctccgccga gggggactac ggcaaggggc aggaggaggt gcccgcccag 960 
gtggaggggc cggacatggc cgtggcctac aacgcccgct acctcctcga ggccctcgcc 1020 
cccgtggggg accgggccca cctgggcatc tccgggccca cgagcccgag cctcatctgg 1080 
ggggacgggg aggggtaccg ggcggtggtg gtgcccctca gggtctag 1128 



<210> 107 
<211> 376 
<212> PRT 

<213> Thermus thermophilus 
<400> 107 

Met Asn lie Thr Val Pro Lys Lys Leu Leu Ser Asp Gin Leu Ser Leu 
15 10 15 
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Leu Glu Arg lie Val Pro Ser Arg Ser Ala Asn Pro Leu Tyr Thr Tyr 
20 25 30 



Leu Gly Leu Tyr Ala Glu Glu Gly Ala Leu lie Leu Phe Gly Thr Asn 
35 40 45 

Gly Glu Val Asp Leu Glu Val Arg Leu Pro Ala Glu Ala Gin Ser Leu 
50 55 60 

Pro Arg Val Leu Val Pro Ala Gin Pro Phe Phe Gin Leu Val Arg Ser 
65 70 75 80 

Leu Pro Gly Asp Leu Val Ala Leu Gly Leu Ala Ser Glu Pro Gly Gin 
85 90 95 

Gly Gly Gin Leu Glu Leu Ser Ser Gly Arg Phe Arg Thr Arg Leu Ser 
100 105 110 

Leu Ala Pro Ala Glu Gly Tyr Pro Glu Leu Leu Val Pro Glu Gly Glu 
115 120 125 

Asp Lys Gly Ala Phe Pro Leu Arg Thr Arg Met Pro Ser Gly Glu Leu 
130 135 140 

Val Lys Ala Leu Thr His Val Arg Tyr Ala Ala Ser Asn Glu Glu Tyr 
145 150 155 160 

Arg Ala lie Phe Arg Gly Val Gin Leu Glu Phe Ser Pro Gin Gly Phe 
165 170 175 

Arg Ala Val Ala Ser Asp Gly Tyr Arg Leu Ala Leu Tyr Asp Leu Pro 
180 185 190 

Leu Pro Gin Gly Phe Gin Ala Lys Ala Val Val Pro Ala Arg Ser Val 
195 200 205 

Asp Glu Met Val Arg Val Leu Lys Gly Ala Asp Gly Ala Glu Ala Val 
210 215 220 

Leu Ala Leu Gly Glu Gly Val Leu Ala Leu Ala Leu Glu Gly Gly Ser 
225 230 235 240 

Gly Val Arg Met Ala Leu Arg Leu Met Glu Gly Glu Phe Pro Asp Tyr 
245 250 255 

Gin Arg Val lie Pro Gin Glu Phe Ala Leu Lys Val Gin Val Glu Gly 
260 265 270 
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Glu Ala Leu Arg Glu Ala Val Arg Arg Val Ser Val Leu Ser Asp Arg 
275 280 285 



Gin Asn His Arg Val Asp Leu Leu Leu Glu Glu Gly Arg lie Leu Leu 

290 295 300 

Ser Ala Glu Gly Asp Tyr Gly Lys Gly Gin Glu Glu Val Pro Ala Gin 

305 310 315 320 

Val Glu Gly Pro Asp Met Ala Val Ala Tyr Asn Ala Arg Tyr Leu Leu 

.325 330 335 

Glu Ala Leu Ala Pro Val Gly Asp Arg Ala His Leu Gly lie Ser Gly 

340 345 350 

Pro Thr Ser Pro Ser Leu lie Trp Gly Asp Gly Glu Gly Tyr Arg Ala 

355 360 365 

Val Val Val Pro Leu Arg Val Glx 

370 375 



<210> 108 
<211> 376 
<212>* PRT 

<213> Thermus thermophilus 
<400> 108 

Met Asn lie Thr Val Pro Lys Lys Leu Leu Ser Asp Gin Leu Ser Leu 
15 10 15 

Leu Glu Arg lie Val Pro Ser Arg Ser Ala Asn Pro Leu Tyr Thr Tyr 
20 25 30 

Leu Gly Leu Tyr Ala Glu Glu Gly Ala Leu lie Leu Phe Gly Thr Asn 
35 40 45 

Gly Glu Val Asp Leu Glu Val Arg Leu Pro Ala Glu Ala Gin Ser Leu 
50 55 60 

Pro Arg Val Leu Val Pro Ala Gin Pro Phe Phe Gin Leu Val Arg Ser 
65 70 75 80 

Leu Pro Gly Asp Leu Val Ala Leu Gly Leu Ala Ser Glu Pro Gly Gin 
85 90 95 

Gly Gly Gin Leu Glu Leu Ser Ser Gly Arg Phe Arg Thr Arg Leu Ser 
100 105 110 
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Leu Ala Pro Ala Glu Gly Tyr Pro Glu Leu Leu Val Pro Glu Gly GLu 
115 120 125 



Asp Lys Gly Ala Phe Pro Leu Arg Thr Arg Met Pro Ser Gly Glu Leu 
130 135 140 

Val Lys Ala Leu Thr His Val Arg Tyr Ala Ala Ser Asn Glu Glu Tyr 
145 150 155 160 

Arg Ala lie Phe Arg Gly Val Gin Leu Glu Phe Ser Pro Gin Gly Phe 
165 170 175 

Arg Ala Val Ala Ser Asp Gly Tyr Arg Leu Ala Leu Tyr Asp Leu Pro 
180 185 190 

Leu Pro Gin Gly Phe Gin Ala Lys Ala Val Val Pro Ala Arg Ser Val 
195 200 205 

Asp Glu Met Val Arg Val Leu Lys Gly Ala Asp Gly Ala Glu Ala Val 
210 215 220 

Leu Ala Leu Gly Glu Gly Val Leu Ala Leu Ala Leu Glu Gly Gly Ser 
225 230 235 240 

Gly Val Arg Met Ala Leu Arg Leu Met Glu Gly Glu Phe Pro Asp Tyr 
245 250 255 

Gin Arg Val lie Pro Gin Glu Phe Ala Leu Lys Val Gin Val Glu Gly 
260 265 270 

Glu Ala Leu Arg Glu Ala Val Arg Arg Val Ser Val Leu Ser Asp Arg 
275 280 285 

Gin Asn His Arg Val Asp Leu Leu Leu Glu Glu Gly Arg lie Leu Leu 
290 295 300 

Ser Ala Glu Gly Asp Tyr Gly Lys Gly Gin Glu Glu Val Pro Ala Gin 
305 310 315 320 

Val Glu Gly Pro Asp Met Ala Val Ala Tyr Asn Ala Arg Tyr Leu Leu 
325 330 335 

Glu Ala Leu Ala Pro Val Gly Asp Arg Ala His Leu Gly lie Ser Gly 
340 345 350 

Pro Thr Ser Pro Ser Leu lie Trp Gly Asp Gly Glu Gly Tyr Arg Ala 
355 360 365 
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Val Val Val Pro Leu Arg Val Glx 
370 375 



<210> 109 
<211> 367 
<212> PRT 

<213> Escherichia coli 
<400> 109 

Met Lys Phe Thr Val Glu Arg Glu His Leu Leu Lys Pro Leu Gin Gin 
15 10 15 

Val Ser Gly Pro Leu Gly Gly Arg Pro Thr Leu Pro lie Leu Gly Asn 
20 25 30 

Leu Leu Leu Gin Val Ala Asp Gly Thr Leu Ser Leu Thr Gly Thr Asp 
35 40 45 

Leu Glu Met Glu Met Val Ala Arg Val Ala Leu Val Gin Pro His Glu 
50 55 60 

Pro Gly Ala Thr Thr Val Pro Ala Arg Lys Phe Phe Asp lie Cys Arg 
65 70 75 80 

Gly Leu Pro Glu Gly Ala Glu lie Ala Val Gin Leu Glu Gly Glu Arg 
85 90 95 

Met Leu Val Arg Ser Gly Arg Ser Arg Phe Ser Leu Ser Thr Leu Pro 
100 105 110 

Ala Ala Asp Phe Pro Asn Leu Asp Asp Trp Gin Ser Glu Val Glu Phe 
115 120 125 

Thr Leu Pro Gin Ala Thr Met Lys Arg Leu lie Glu Ala Thr Gin Phe 
130 135 140 

Ser Met Ala His Gin Asp Val Arg Tyr Tyr Leu Asn Gly Met Leu Phe 
145 150 155 160 

Glu Thr Glu Gly Glu Glu Leu Arg Thr Val Ala Thr Asp Gly His Arg 
165 170 175 

Leu Ala Val Cys Ser Met Pro lie Gly Gin Ser Leu Pro Ser His Ser 
180 185 190 

Val lie Val Pro Arg Lys Gly Val lie Glu Leu Met Arg Met Leu Asp 
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195 



200 



205 



Gly Gly Asp Asn 
210 

Ala His Val Gly 
225 

Phe Pro Asp Tyr 



Glu Ala Gly Cys 
260 

Leu Ser Asn Glu 
275 

Gin Leu Lys lie 
290 

lie Leu Asp Val 
305 

Val Ser Tyr Val 



Arg Met Met Leu 
340 

Ala Ser Gin Ser 
355 



Pro Leu Arg Val 
215 

Asp Phe lie Phe 
230 

Arg Arg Val Leu 
245 

Asp Leu Leu Lys 



Lys Phe Arg Gly 
280 

Thr Ala Asn Asn 
295 

Thr Tyr Ser Gly 
310 

Leu Asp Val Leu 

325 

Thr Asp Ser Val 



Ala Ala Tyr Val 
360 



Gin lie Gly Ser 
220 

Thr Ser Lys Leu 
235 

Pro Lys Asn Pro 
250 

Gin Ala Phe Ala 

265 

Val Arg Leu Tyr 



Pro Glu Gin Glu 
300 

Ala Glu Met Glu 
315 

Asn Ala Leu Lys 
330 

Ser Ser Val Gin 
345 

Val Met Pro Met 



Asn Asn lie Arg 



Val Asp Gly Arg 
240 

Asp Lys His Leu 
255 

Arg Ala Ala lie 
270 

Val Ser Glu Asn 
285 

Glu Ala Glu Glu 



lie Gly Phe Asn 
320 

Cys Glu Asn Val 

335 

lie Glu Asp Ala 
350 

Arg Leu Glx 
365 



<210> 110 
<211> 367 
<212> PRT 

<213> Proteus mirabilis 
<400> 110 

Met Lys Phe lie lie Glu Arg Glu Gin Leu Leu Lys Pro Leu Gin Gin 
15 10 15 

Val Ser Gly Pro Leu Gly Gly Arg Pro Thr Leu Pro lie Leu Gly Asn 
20 25 30 

Leu Leu Leu Lys Val Thr Glu Asn Thr Leu Ser Leu Thr Gly Thr Asp 
35 40 45 
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Leu Glu Met Glu Met Met Ala Arg Val Ser Leu Ser Gin Ser His Glu 
50 55 60 



lie Gly Ala Thr Thr Val Pro Ala Arg Lys Phe Phe Asp lie Trp Arg 
65 70 75 80 

Gly Leu Pro Glu Gly Ala Glu lie Ser Val Glu Leu Asp Gly Asp Arg 
85 90 95 

Leu Leu Val Arg Ser Gly Arg Ser Arg Phe Ser Leu Ser Thr Leu Pro 
100 105 110 

Ala Ser Asp Phe Pro Asn Leu Asp Asp Trp Gin Ser Glu Val Glu Phe 
115 120 125 

Thr Leu Pro Gin Ala Thr Leu Lys Arg Leu lie Glu Ser Thr Gin Phe 
130 135 140 

Ser Met Ala His Gin Asp Val Arg Tyr Tyr Leu Asn Gly Met Leu Phe 
145 150 155 160 

Glu Thr Glu Asn Thr Glu Leu Arg Thr Val Ala Thr Asp Gly His Arg 
165 170 175 

Leu Ala Val Cys Ala Met Asp lie Gly Gin Ser Leu Pro Gly His Ser 
180 185 190 

Val lie Val Pro Arg Lys Gly Val lie Glu Leu Met Arg Leu Leu Asp 
195 200 205 

Gly Ser Gly Glu Ser Leu Leu Gin Leu Gin lie Gly Ser Asn Asn Leu 
210 215 220 

Arg Ala His Val Gly Asp Phe lie Phe Thr Ser Lys Leu Val Asp Gly 
225 230 235 240 

Arg Phe Pro Asp Tyr Arg Arg Val Leu Pro Lys Asn Pro Thr Lys Thr 
245 250 255 

Val lie Ala Gly Cys Asp lie Leu Lys Gin Ala Phe Ser Arg Ala Ala 
260 265 270 

lie Leu Ser Asn Glu Lys Phe Arg Gly Val Arg lie Asn Leu Thr Asn 
275 280 285 

Gly Gin Leu Lys lie Thr Ala Asn Asn Pro Glu Gin Glu Glu Ala Glu 
290 295 300 
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Glu lie Val Asp 
305 

Asn Val Ser Tyr 



Val Lys Leu Leu 
340 

Val Ala Ser Ala 
355 



Val Gin Tyr Gin 
310 

Leu Leu Asp Val 
325 

Leu Thr Asp Ala 



Ala Ala Ala Tyr 
360 



Gly Glu Glu Met 
315 

Leu Asn Thr Leu 
330 

Val Ser Ser Val 
345 

Val Val Met Pro 



Glu lie Gly Phe 
320 

Lys Cys Glu Glu 
335 

Gin Val Glu Asn 
350 

Met Arg Leu 
365 



<210> 111 
<211> 366 
<212> PRT 

<213> Haemophilus influenzae 
<400> 111 

Met Gin Phe Ser lie Ser Arg Glu Asn Leu Leu Lys Pro Leu Gin Gin 
15 10 15 

Val Cys Gly Val Leu Ser Asn Arg Pro Asn lie Pro Val Leu Asn Asn 
20 25 30 

Val Leu Leu Gin lie Glu Asp Tyr Arg Leu Thr lie Thr Gly Thr Asp 
35 40 45 

Leu Glu Val Glu Leu Ser Ser Gin Thr Gin Leu Ser Ser Ser Ser Glu 
50 55 60 

Asn Gly Thr Phe Thr lie Pro Ala Lys Lys Phe Leu Asp lie Cys Arg 
65 70 75 80 

Thr Leu Ser Asp Asp Ser Glu lie Thr Val Thr Phe Glu Gin Asp Arg 
85 90 95 

Ala Leu Val Gin Ser Gly Arg Ser Arg Phe Thr Leu Ala Thr Gin Pro 
100 105 110 

Ala Glu Glu Tyr Pro Asn Leu Thr Asp Trp Gin Ser Glu Val Asp Phe 
115 120 125 

Glu Leu Pro Gin Asn Thr Leu Arg Arg Leu lie Glu Ala Thr Gin Phe 
130 135 140 

Ser Met Ala Asn Gin Asp Ala Arg Tyr Phe Leu Asn Gly Met Lys Phe 
145 150 155 160 
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Glu Thr Glu Gly Asn Leu Leu Arg Thr Val Ala Thr Asp Gly His Arg 
165 170 175 



Leu Ala Val Cys Thr lie Ser Leu Glu Gin Glu Leu Gin Asn His Ser 
180 185 190 

Val lie Leu Pro Arg Lys Gly Val Leu Glu Leu Val Arg Leu Leu Glu 
195 200 205 

Thr Asn Asp Glu Pro Ala Arg Leu Gin lie Gly Thr Asn Asn Leu Arg 
210 215 220 

Val His Leu Lys Asn Thr Val Phe Thr Ser Lys Leu lie Asp Gly Arg 
225 230 235 240 

Phe Pro Asp Tyr Arg Arg Val Leu Pro Arg Asn Ala Thr Lys lie Val 
245 250 255 

Glu Gly Asn Trp Glu Met Leu Lys Gin Ala Phe Ala Arg Ala Ser lie * : 
260 265 270 

Leu Ser Asn Glu Arg Ala Arg Ser Val Arg Leu Ser Leu Lys Glu Asn 
275 280 285 

Gin Leu Lys lie Thr Ala Ser Asn Thr Glu His Glu Glu Ala Glu Glu 
290 295 300 

lie Val Asp Val Asn Tyr Asn Gly Glu Glu Leu Glu Val Gly Phe Asn 
305 310 315 320 

Val Thr Tyr lie Leu Asp Val Leu Asn Ala Leu Lys Cys Asn Gin Val 
325 330 335 

Arg Met Cys Leu Thr Asp Ala Phe Ser Ser Cys Leu lie Glu Asn Cys 
340 345 350 

Glu Asp Ser Ser Cys Glu Tyr Val lie Met Pro Met Arg Leu 
355 360 365 



<210> 112 
<211> 367 
<212> PRT 

<213> Pseudomonas puticia 
<400> 112 

Met His Phe Thr lie Gin Arg Glu Ala Leu Leu Lys Pro Leu Gin Leu 
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1 



5 



10 



15 



Val Ala Gly Val 
20 

Val Leu Leu Val 
35 

Leu Glu Val Glu 
50 

Pro Gly Glu lie 
65 

Ser Leu Pro Asn 



Leu Leu Val Lys 
100 

Ala Asn Asp Phe 
115 

Asn Leu Glu Gin 
130 

Ala Met Ala Gin 
145 

Glu Val Ser Arg 



Leu Ala Leu Cys 
180 

Gin Val lie Val 
195 

Thr Asp Pro Glu 
210 

Arg Ala Thr Thr 
225 

Lys Phe Pro Asp 



Val Val Gly Asp 



Val Glu Arg Arg 



Val Gin Gly Gin 
40 

Leu Val Gly Arg 
55 

Thr Val Pro Ala 
70 

Asp Ala Leu lie 
85 

Ala Gly Arg Ser 



Pro Thr Val Glu 
120 

Ser Lys Leu Arg 
135 

Gin Asp Val Arg 
150 

Asn Thr Leu Arg 
165 

Ser Met Ser Ala 



Pro Arg Lys Gly 
200 

Gly Met Val Ser 
215 

Gly Glu Phe Thr 
230 

Tyr Glu Arg Val 
245 

Arg Gin Ala Leu 



Gin Thr Leu Pro 
25 

Gin Leu Ser Leu 



Val Gin Leu Glu 
60 

Arg Lys Leu Met 
75 

Asp lie Lys Val 
90 

Arg Phe Thr Leu 
105 

Glu Gly Pro Gly 



Arg Leu lie Glu 
140 

Tyr Tyr Leu Asn 
155 

Ala Val Ser Thr 
170 

Pro lie Glu Gin 
185 

lie Leu Glu Leu 



lie Val Leu Gly 
220 

Phe Thr Ser Lys 
235 

Leu Pro Lys Gly 
250 

Arg Glu Ala Phe 



Val Leu Ser Asn 
30 

Thr Gly Thr Asp 
45 

Glu Pro Ala Glu 



Asp lie Cys Lys 
80 

Asp Glu Gin Lys 
95 

Ser Thr Leu Pro 
110 

Ser Leu Thr Cys 
125 

Arg Thr Ser Phe 



Gly Met Leu Leu 
160 

Asp Gly His Arg 
175 

Glu Asp Arg His 
190 

Ala Arg Leu Leu 
205 

Gin His His lie 



Leu Val Asp Gly 
240 

Gly Asp Lys Leu 
255 

Ser Arg Thr Ala 
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260 



265 



270 



lie Leu Ser Asn 
275 

Gly Gin Leu Lys 
290 

Glu Glu lie Ser 
305 

Asn Val Ser Tyr 



Val Arg Leu lie 
340 

Ala Gly Asn Asp 
355 



Glu Lys Tyr Arg 
280 

lie Gin Ala Asn 
295 

Val Asp Tyr Glu 
310 

Leu Leu Asp Val 

325 

Leu Ser Asp Ser 



Asp Ser Ser Tyr 
360 



Gly lie Arg Leu 



Asn Pro Glu Gin 
300 

Gly Ser Ser Leu 
315 

Leu Gly Val Met 

330 

Asn Ser Ser Ala 
345 

Val Val Met Pro 



Gin Leu Ala Ala 
285 

Glu Glu Ala Glu 



Glu lie Gly Phe 
320 

Thr Thr Glu Gin 
335 

Leu Leu Gin Glu 
350 

Met Arg Leu 
365 



<210> 113 
<211> 366 
<212> PRT 
<213> Buchnera 

<400> 113 
Met Lys Phe Thr 
1 

lie Thr Arg Val 
20 

lie Leu lie Gin 
35 

Leu Glu lie Glu 
50 

Pro Gly Lys Thr 
65 

Thr Leu Ser Glu 



Met Tyr lie Ser 
100 



aphidicola 



lie Gin Asn Asp 
5 

Leu Val Lys Asn 



Val Glu Asp Gly 
40 

Leu lie Ser Lys 
55 

Thr lie Ser Gly 
70 

Lys Ser Lys lie 
85 

Ser Glu Asn Ser 



lie Leu Thr Lys 
10 

lie Ser Phe Pro 
25 

Thr Leu Ser Leu 



lie Glu lie lie 
60 

Arg Lys lie Leu 
75 

Lys Met Gin Leu 
90 

Asn Tyr lie Leu 
105 



Asn Leu Lys Lys 
15 

lie Leu Glu Asn 
30 

Thr Thr Thr Asn 
45 

Thr Lys Tyr lie 



Asn lie Cys Arg 
80 

Lys Asn Lys Lys 
95 

Ser Thr Leu Ser 
110 
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Ala Asp Thr Phe Pro Asn His Gin Asn Phe Asp Tyr lie Ser Lys Phe 
115 120 125 



Asp lie Ser Ser Asn lie Leu Lys Glu Met lie Glu Lys Thr Glu Phe 
130 135 140 

Ser Met Gly Lys Gin Asp Val Arg Tyr Tyr Leu Asn Gly Met Leu Leu 
145 150 155 160 

Glu Lys Lys Asp Lys Phe Leu Arg Ser Val Ala Thr Asp Gly Tyr Arg 
165 170 175 

Leu Ala lie Ser Tyr Thr Gin Leu Lys Lys Asp lie Asn Phe Phe Ser 
180 185 190 

He He lie Pro Asn Lys Ala Val Met Glu Leu Leu Lys Leu Leu Asn 
195 200 205 

Thr Gin Pro Gin Leu Leu Asn lie Leu lie Gly Ser Asn Ser lie Arg 
210 215 220 

lie Tyr Thr Lys Asn Leu lie Phe Thr Thr Gin Leu lie Glu Gly Glu 
225 230 235 240 

Tyr Pro Asp Tyr Lys Ser Val Leu Phe Lys Glu Lys Lys Asn Pro lie 
245 250 255 

lie Thr Asn Ser lie Leu Leu Lys Lys Ser Leu Leu Arg Val Ala He 
260 265 270 

Leu Ala His Glu Lys Phe Cys Gly lie Glu lie Lys lie Glu Asn Gly 
275 280 285 

Lys Phe Lys Val Leu Ser Asp Asn Gin Glu Glu Glu Thr Ala Glu Asp 
290 295 300 

Leu Phe Glu lie Asp Tyr Phe Gly Glu Lys lie Glu lie Ser lie Asn 
305 310 315 320 

Val Tyr Tyr Leu Leu Asp Val He Asn Asn He Lys Ser Glu Asn He 
325 330 335 

Ala Leu Phe Leu Asn Lys Ser Lys Ser Ser He Gin He Glu Ala Glu 
340 345 350 

Asn Asn Ser Ser Asn Ala Tyr Val Val Met Leu Leu Lys Arg 
355 360 365 
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<210> 114 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 114 

gtgtggatcc tcgtccccct catgcgcgac caggaaggg 39 



<210> 115 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer ff 
<400> 115 

gtgtggatcc gtggtgacct tagccac 27 



<210> 116 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 116 

ttcgtgtccg aggaccttgt ggtccacaac 30 



<210> 117 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Peptide 
<400> 117 

His Gly Leu Ser Glu Gin Lys 
1 5 
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